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NOTHING LOCKS LIKE A SPEED NUT 



Self-EnetS' 1 ' 


SPEED NUTS are the only fastening devices that 
provide a COMPENSATING thread lock and a SELF- 
ENERGIZING spring lock. TWO distinct forces are 
exerted on the screw, as the SPEED NUT is tightened. 

First, a compensating thread lock, the two 
arched prongs moving inward to engage and lock 
against the root of the screw thread. These free- 
acting prongs compensate for tolerance variations, 
and function perfectly on oversize or undersize 
screw or bolt threads. 

Second, a self-energizing spring lock, cre- 
ated by the compression of the arch in both the 


prongs and base. The combined forces of the 
thread lock and spring lock definitely eliminate 
vibration loosening. 

SPEED NUTS, proven in pre-war commercial in- 
dustry and now boosting the production of air- 
planes, are ready to assist you in the assembly of 
post-war metal, vitreous enamel, plastic or wood 
products. Literature is available on over3000shapes 
and sizes, for standard or special assemblies. 

TINNERMAN PRODUCTS INC. 

2070 Fulton Road Cleveland 13, Ohio 
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THIS IS THE GIBSON GIRL* with her hourglass shape 
and a bright yellow dress . . . the magic emergency radio transmitter which 
automatically sends out S-O-S signals by merely turning the hand crank.* Now car- 
ried on overwater flights by most military planes, Gibson Girls have snatched back to life 
many American, Canadian and British crews forced down at sea. * The hand crank generates 
sufficient power to transmit signals over a 100,000 square mile area, and to light a brilliant 
signal light. Manual keying on radio transmission is available. The unit is equipped with 
parachute for release from a rescue plane or before a crash landing. * More than 60,000 
Gibson Girls have been produced by Pacific Division since they were developed by this 
company before Pearl Harbor. Such outstanding radio developments as this demon- 
strate Pacific Division's unique ability to successfully solve new radio problems. 

Our engineers — now specializing in VHF communications systems — are 


THEIR 


FAVORITE 

BLONDE 
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Last month we shot the works talking 
about Ralph Upson’s series and, norm- 
ally, wouldn’t be leading off about it 
again. But as we present the second 
article of the series we’d like to double 
it all in spades, for he has really done 
a job. This month (beginning on page 
14S) he comes through with what 
amounts to preliminary design on no 
less than five possible personal plane 
types, comparing the advantages and 
disadvantages of each. The engineer- 
ing data going with this installment 
will serve as real A-l reference mate- 
rial. 

Aviation’s inimitable Design Analy- 
ses, — we say proud because we’ve been 
told they’re jobs that haven’t been 
touched in the aeronautical publishing 
field. This time it’s Consolidated Vul- 
tec’s famed B-24 Liberator, written in 
complete detail by J. H. Famme, Chief 
Design Engineer at Convair’s San 
Diego Division where the Lib was 
born. Turn to page 121. 

A lot has been said about sonic speed, 
but there is still much more to be done 
about it. With the opening of the 
Southern California Cooperative Wind 
Tunnel, though, that picture should be 

designed for research at better than 
700 mph. Just what the tunnel is and 
how it works is told by its Director, 
Dr. Clark B. Millikan, in the complete 
article beginning on page 155. 

Plenty of new airplanes this month — 
six military types and two brand new 
commercial jobs. Military group in- 
cludes: The Avro Lincoln (page 164), 
first British bomber in the Super- 
fortress weight class. Included is 
our staff artist’s sketch of this latest 
mammoth warcraft to go into produc- 
tion. . . . First photos and data on 
Grumman’s new F7F Tigercat (page 
170), a twin-engine fighter which the 
Japs arc not going to like . . . And 
first published sketches and specifica- 
tions on four new Nip warplanes — 
George and Frank 1, fighters; Judy 33, 
carrier-based dive bomber, and Peggy 
1, an army recon-bomber (pages 171 
and 172). Commercial models fea- 
tured are: The Aero Commander 
(page 163), a twin-engine, five-six- 
place craft designed on the West Coast 
. . . And de Havilland’s Dove (page 
169), proposed eight to eleven pas- 
senger craft greatly resembling Bri- 


tain's justly famed Mosquito bomber. 

We have two feature stories in the 
Marketing section this month. Our 
initial article injects some brand new 
thoughts into the postwar personal 
plane market potentials. Here, for the 
first time, utility has been defined and 
rated so that, by using the method 

described, each manufacturer or dis- 


tributor can reach his own estimates 
of what market he thinks he can corner 
for himself. Turn to page 113. 

The second feature clarifies the mis- 
understanding which has grown up 
around the disposal of surplus aircraft 

money has been made and can still be 
made in this field. See page 118. 


Down the Years in AVIATION'S Log 


25 Yr. Ago (1920)— Air Mail serv- 
ice reports 85 percent trips com- 
pleted in past year. . . . War Dept, 
designates eight airfields for reserve 
officers’ flight practice. . . . Good- 
year’s Pony Blimp passes tests. 
. . . Packard builds 600-hp. V-12 

hp. . . . Farman Goliath, piloted by 
Bossoutrot and Bernard, breaks 
endurance record with 24 hr. 19 
min. flight. 

15 Yr. Ago (1930) — Radio first 
used in solo flight instruction. . . . 
Kingsford-Smith flies Fokker F-7 
in first westward trans- Atlantic 
flight, his speed averaging 70 rnpli. 
. . . Roger Williams flies non-stop. 
New York City to Bermuda and re- 
turn, in 17 hr. in Bellanca "Colum- 
bia”. . . . Amelia Earhart, flying 
Lockheed Vega, breaks women’s 


speed record at i/'t.y mpn. . . . 
Detroit Aircraft’s Gull gets first 
glider certificate. . . . Stanley 
Huffman of Cincinnati flics Aer- 
onca for 25 hr. 42 min. . . . PAA 
starts 1,800-mi. mail service along 
cast coast of South America. . . . 
Union Oil of Calif, subsidizes glider 
instruction for employes. 

10 Yr. Ago (1935)— Alaska Trans- 
port formed at Juneau. . . . Dept, 
of Commerce plans to spend $2,000,- 
000 on airfields for Alaska. . . . 
Bowles airport at Springfield, Mass, 
is taken over by horse racing syndi- 
cate. . . . Washington Aircraft 
Corp. of Seattle issues fuel-credit 
cards to cross-country pilots. . . . 
PAA Clipper makes first flight to 
Midway. . . . Kellett Autogiro 
lands mail on Philadelphia Post 
Office roof. 
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Sign of the Times 


So you’re going to operate an air taxi! 
Well, it may not be long, now . . . you’ll 

the office door, insert your first ad in the 
daily paper, and take up a strategic posi- 
tion by the telephone to greet your first 

But in planning and working for this 
big moment, you will have faced three 
paramount requirements of successful 
operation : safety in flight operation and 


ability to render around-the-clock, 
around-the-calendar service to the public. 
You will find the answer to these 

tation — complete instrumentation. And 
it is in this phase of commercial aircraft 
operation that Kollsman can serve you. 
Kollsman Aircraft Instruments have 
played a vital part in the success of the 
nation’s airlines since their earliest days. 


Whatever your operation is to be, 
Kollsman accuracy and dependability 



KOLLSMAN AIRCRAFT INSTRUMENTS 



PRODUCT OF 
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ARE WE \m 
GOING TO LAND 
OUR PIPER CUB 
l HERE, TOM ? 'w 


7 YES, MARY, 
i / WANT TO 
SHOW YOU A 
CROSS-WIND 
Y LANDING! . 




/ HOW DOwP 

Z£ £P PR0M 

j J oRiftihg ? 


Looking down on a cross-wind landing 


HEADED STRAIGHT 


| I HE PIPER CUi 

£ 55 *"“' 


'oeal all- 
plans FOR 


Get this "How to Fly" 
Booklet NOW! , 


OFFSETTING DRIFT 


P/PER CUB 

Points the Mfoy to Wings for Ail Americans 


IN A BOAT 


IN AN AIRPLANE 
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NOW YOU CAN HAVE 


BBLEl 
CANOPY 


— built by Goodyear Aircraft 

Controlled for better visibility 
Controlled for better fairing 
Zontrolled for better airflow 


Z‘'t>ODYEAR can now offer this 
superior type of control- 
blown “bubble” canopy because 
it originated new standards of 
manufacturing this “pilot’s green- 
house.” Extensive experimental 
and developmental work with 
Lucite and Plexiglas corrected 
the processing flaws that led to 
product flaws. Heretofore, it had c«o<irrar'. eon 
been thought that the price of **" 
perfect vision in free-blown canopies was a 
handful of aerodynamic undesirables: bad 
bulges and poor fairing to surrounding 
structures. 

By developing unique methods of shaping 
the canopy under ■ control-blown processing, 
Goodyear Aircraft achieved satisfactory con- 
trol of the shape while retaining excellent 
optical properties. 

Perfect contour — reduced bulges — excellent fairing 

The Goodyear Controlled Canopy eliminates 
undesirable bulges — thus reducing drag to the 
fullest extent possible with this type of pilot 
housing. 


mechanisms, windshield details, 
jettison fittings — that is playing on 
the home grounds for Goodyear, 
because of aviation experience 
that traces back to 1909 ! 


■ Goodyear Aircraft tackled the 

task of producing this ideal can- 
opy, not as a fabricator of plastics 
, 1 -bim.n -but- but as an aircraft manufacturer. 
“ Another vital piece of evidence 

that a long accumulation of aeronautical in- 
formation is of great value to the design 
groups of plane builders. 

Already a subcontractor for many other vital 
components of leading military aircraft, 
Goodyear now stands ready to make its engi- 
neering talent and production facilities avail- 
able for original design conception and the 
manufacture of complete canopies to specifi- 
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The New tOOD/W*» 

ALL PURPOSE 

airplane tire 

sets New Standards 


Greater Landlnfl 

L ° n 9 e H r r:, heater Abound Usefulness V 


T he last few seconds before you're airborne, and the 
first few seconds at the end of a flight — those are 
just about the most critical periods of any mission, jaunt 
or journey by air. So say experienced military, private 
and airline pilots. 

That's one of the top reasons the new Goodyear All 
Purpose Tread Airplane Tire is being so warmly wel- 
comed — it has built-in, paid-up security to meet the 
most extreme conditions. 

It is a better all-round tire, giving added service and 
safety under varied operating conditions, because of 
these three standout advantages : 


1 . Increased flotation for high pressure tires, greater 

2 . Longer wear because it has additional tread stock, 
and accomplishes full cross-sectional contact with the 
ground without depending on distortion of the tread. 

3 . Increased protection against rim cuts or other failures 
from rough landings, because sidewalls are sturdier with 
the stiffening of all purpose tread shoulders. This results 
in increased impact energy absorption. 

This All Purpose Tread Tire meets important current 
needs for greater flotation in high-pressure tires. The 
Goodyear AH Purpose Tire is made in a wide range 


s *** £ ~ M t 

77KC, equipment now s«u 


This all-Goodyt 
1 fiohi 




jdard on 


f matched pen- - . , /Z/yAq/tC 
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y LA 80 PAT 0 f>y 


Alf/AT/OA/ 

PRODUCTS 


THE GREATEST NAME IN RUBBER 
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THE CARPENTER STEEL COMPANY , 128 W. BERN ST., READING, PA. 
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By starting with a stainless strip which has a 
bright, smooth surface, free from marks or scratches, you can 
eliminate many final polishing operations and substantially cut 
finishing costs. Read how one manufacturer saved up to 28% on 
one job, by switching from a nickel-plated non-ferrous metal to 
Carpenter Stainless Strip. 

The plates on this truss are made from Carpenter Stainless #6 
(Type 430) Strip supplied with our standard ABC finish. All that 
was necessary to secure a bright and gleaming surface was to 
blank and tumble these parts. Previously made from nickel plated 
non-ferrous metal they had to be blanked, polished, plated, final 
polished and buffed. Now instead of finishing each piece 
separately, job lots can be tumbled at one time, thus affording 
substantial savings in time and expense. 

By using Carpenter Stainless Strip with a bright finish, you can 
reduce your finishing operations and cut production costs. In 
your planning of new or redesigned products investigate Carpenter 
Stainless Steels. Your nearby Carpenter representative can help 
you select the stainless and finish that will do the job best. Call 
him in today. 



bivi rou» proo“ cts 

THESE ADVANTAGES 

WITH 

CARPENTER STAINEESS 


_ n{ j Rigidity 

itrengtn ana n a 
teat Resistance 
Weight Saving 
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Wherever Navy airmen strike 

IT’S TAPS FOR THE JAPS! 



O wonder Navy airmen arc bad 
news to the Nips! With the 
world's best planes, most complete 
training, and highest morale, our 
naval fliers arc more than a match 
for the Mikado's myopic monkeys! 

Nipponese Nemesis 
The men who fly Martin Mariner 
patrol bombers, for example, take the 
worst that the elements or enemy can 
offer. Bombing enemy subs or sur- 
face vessels, flying long-range re- 
connaissance missions over Jap-held 
areas, cargo-carrying or evacuating 
wounded, effecting rescues . . . these 
are just a few of the vital jobs per- 
formed by Martin Mariners and their 
valiant Navy crews. 

Mariners Mean High Morale 
Especially important arc the 
"Dumbo" missions flown by the big 


24-ton Mariners. Joining carrier- 
based planes in the thick of the fight, 
Mariners land, despite stormy seas 
or enemy fire, to rescue airmen 
downed in combat. Thus skilled 
Navy pilots and gunners live to fight 
another day . . . and morale among 
carrier-based airmen is kept high. 
Another reason why the Mariner is 
a headache for Hirohito! 

Tomorrow, Too 

Remember, the usefulness of these 
rugged Mariners will not end with 
the war. Their stouc construction, 
long range and complete depend- 
ability make them ideal for tomor- 
row's ovcroccan airlines. Keep your 
eye on the Martin Mariner, after 
Victory ! The Glenn L. Martin Co. , 
Baltimore 3, Md. The Glenn L. 
Martin- Nebraska Co., Omaha. 


* AIRCRAFT 


HOLD IT, MISTER ! no, A cash in .hose War Bonds! Because 
bonds to replace those cashed in! Hang on to those War Bonds! 
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Here’s Front-line Proof that 


YOU CAN RELY ON LYCOMING! 


If ever life hung on sheer engine dependability, it’s with the 
pilots of the artillery observation planes that help “spot” the 
artillery fire on the battle fronts. 


You’ve read about them here and there. Unarmed and unar- 
mored, they take off or sit down on almost any level spot . . . 
even on highways in the battle zone. In flight, against the wind, 
they all but stand still in the air while the observer helps the gun 
crew put the shells right where they need to go. 




More likely than not these “eyes of the artillery” are powered 
by Lycoming, and they do a whale of a job. If you know 
Lycoming’s history, this won’t surprise you. If you’re going to 
fly later on, make note of it. 

Pre-war . . . at-war . . . post-war . . . dependability is just 
another way to say “Power my plane with a Lycoming!” 


LYCOMING 
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Torrington Needle Bearings Carry Heavy Load 
on Fairchild C-82 Packet 
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for l/tmost VependaMity. . ■ 

WITTER OrttOSim. HOSE «•■*« 


Dependability has been recognized by the 
Wittek Manufacturing Companyduring its 
25 years of hose clamp manufacturing ex- 
perience as a foremost requirement-in any 
hose clamp design. Wittek assures this de- 
pendability by the selection of basically 
sound designs ... the use of high-grade 
materials and the application of good 
workmanship. Today Wittek offers two 
distinctly different hose clamp designs— 
each of which meets the requirements of 
Specification AN-FF-C-406 A. 

TYPE WWD — an adjustable worm drive hose 
clamp made of stainless steel and designed 
to take full advantage of the superior phy- 
sical properties of that material. Note the 
compact streamlined housing . . . the hard- 
ened one-piece thumbscrew— PLUS a new 
exclusive Wittek feature— an inner band 
of Stainless Steel accomplishing the two- 
fold purpose; (1) protecting the hose from 
the serrations in the outer band, and (2) 
distributing the load uniformally to pro- 
vide greater strength and superior sealing 

TYPE FBSS— an improved Stainless Steel 
version of Wittek’s basic FB design — now 
incorporating a bridge extender— in all 
sizes. This is the most effective hose clamp 
for all applications where an adjustable 
clamp is not necessary. 

Hose Clamps for all requirements, made 
by Wittek— specialists in hose clamps and 
their applications. 


TEK 


WIT 


«ANUFACTU 

4305-15 W. 24th Plo 


RING CO. 

i. Chicago 23, 111. 
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. . . there's a heavy load on her “legs” 


1\ /f ORE often than not, this mighty dreadnought 
- 1 ’ A of the airways drops down on a distant “home” 
runway that’s anything but smooth and desirable. 
The stress on the “legs” of a Superfortress is tre- 
mendous when its 120,000 pounds hit the ground. 

But, through the extra strength, light weight and 
shock-absorbing qualities of the seamless alloy steel 

ful bombers are successfully coming in from highly 
resultful missions. 



Shelby Seamless Aircraft Tubing has contributed 
greatly to the safety, range and ruggedness of Ameri- 
can aircraft. Made of alloy steel that has high resist- 
ance to temperature extremes, abrasion, corrosion, 
fatigue, shock, vibration and wear, its structural 
superiority gives our fighting planes a decided edge 
in every theatre of this global war. 

All sizes and types of Shelby Aircraft Tubing — 
made in accordance with government specifications 
—are available for engine mounts, wing spars, fusel- 
age struts, longerons, spar chords, vital parts of land- 
ing gear and other aircraft manufacturing purposes. 
An inquiry will bring specific information. 


NATIONAL TUBE 
COMPANY 



UNITED STATES STEEL 



Our Laboratory Includes the Sky! 


Wherever planes are flying with 
Janitrol Aircraft Heaters, that's 
where part oj our laboratory Is- For. 
we regard the study of equipment 
under actual operating conditions as 
a highly important part of Janitrol 
research. 

Equipped with the most modern 
scientific testing apparatus available 
—Surface Combustion engineers fly 
in many types of United Nations' 
planes in every part of the globe to 
gather first hand, operating data on 
Janitrol Aircraft Heater perform- 


ance. On the basis of this data, 
refinements in design and control 
equipment are made possible, and 
materials are evaluated as to per- 
formance characteristics under the 
rigors of wartime flying. 

It's this type of continuous fol- 
low-up work in the field, combined 
with extensive research in Surface 
Combustion laboratories here at 
home, that is helping us to carry 
out our aim of constant development 
in aircraft heating. And to enable 
us to keep pace with the aircraft 


industry . . . producing heaters to 
meet the ever changing require- 
ments of aviation progress. 



revolutionary ■Whirling Flame " principle 
Standard models to operate with ram or 
blower recirculated air give heating capac- 

per hour output 


<7 


ws. 



L_ 

AIRCRAFT HEATER DIVISION • 

SURFACE COMBUSTION CORPORATION • TOLEDO 1, OHIO 
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A MODERN 

INDUSTRIAL MIRACLE 




BY WILUASI B. /.IFF 

On the tenth anniversary of the founding of Bell Aircraft 
Corporation, the publisher of "Flying” tells of the pro- 
duction record at the Bell Bomber Plant, at Marietta, Ga. 


"'THREE hundred Superfortresses 
bomb Japan’s mainland.’ 

"Who would have believed, just 
after Pearl Harbor, that such punish- 
ment could have been meted out in 
less than three years’ time? 

"Yet it was only a few days after 
Japan’s sneak attack that Bell Aircraft 
was notified by the Army Air Forces 
that the company had been selected 
to be a major builder of these giant, 
Boeing-designed B-29’s in a plant to 
be constructed near Atlanta. 

"The construction story of this 
giant aircraft factory, and its produc- 
tion achievements, form one of the in- 
dustrial miracles of the war. In eight 
months after taking occupation of the 


plant, in early 1943, the first two Bell 
bombers were towed out for the test 
flights. 

"How large is this plant? Well, im- 
agine, if you can, nearly two Empire 
State Buildings laid end to end in- 
side the main building. Under its roof 
there would be room for twenty of 
the world’s largest battleships with 
enough vacant space for sixty-nine 
submarines and twenty-four PT boats. 

"The B-29 production records be- 
ing set up by the Bell Bomber Plant 
are naturally a military secret. But it 
can be said that production is on 
schedule and that the schedules have 
been substantially increased. 

"And the mass attacks being made 


daily by these giant battleships of tile- 
skies are conclusive evidence of the 
teamwork that exists between Bell 
management and the thousands of 
Bell employees and the men of the 
U. S. Army Air Forces. 

"The record of the company is clear 

on the eve of its tendi anniversary. Bell 
has pioneered in many aircraft develop- 
ments which have contributed greatly 
to the war — P-39 'cannon on wings’, 
the first American jet propelled air- 
plane, the P-63 Kingcobra, the Bell 
helicopter, and the operation and 
managementof this great factory which 
is the South’s industrial miracle of this 
generation. 

"In the coming decade, look to the 
Bell Aircraft Corporation to continue 
to be the pacemaker of aviation pro- 
gress.” 


★ Buy War Bonds and Speed Victory ★ 






r HESE products represent the contribution of Har- 
rison Temperature Engineering to the performance 
of military aircraft. 

Together, they have “put heat in its place” in plane 
operation . . . solved the varied problems of heat dissi- 
pation and temperature control under conditions of 
flight ranging from sea level to stratosphere. 

Each Harrison product benefits by intensive research 
carried on. in Harrison’s Aviation Testing Laboratories, 
where designs are tested and 
proved under simulated flight 
conditions. Weight has been 
reduced, durability improved 
and efficiency increased on the 
basis of these tests. 

Harrison Temperature Engi- 
neering is qualified to meet all 
requirements of the aircraft 
industry for dependable heat' 
transfer products. 


UAMBjSOK 

OIL COOLERS • CONTROL VALVES • RADIATORS 
DIVERTER VALVES • SUPERCHARGER INTERCOOLERS 


Back Victory in the Pacific • Keep Buying War Bonds 

HARRISON RADIATOR division of GENERAL MOTORS, lockport. new york 



WALTER 

SNOW FIGHTERS 


'Hirer’s Lessor b e 


Next Winter's Warning 


Snow is no respecter of delivery dates. It may strike while 
you’re waiting for equipment ordered “too latei" Play it 
safe. Get your orders in early and be ready for - the first, 
blizzard. 


Send today for details on Walter Snow Fighters— the fastest 
method of runway clearing. Study their engineering, their 
construction details, their record at other airports. Work 
with Walter snow removal experts in planning your pro* 
gram. A headstart now means fewer headaches next winter! 


• Throw snow far to the side, preventing the formation of 
dangerous snow banks. 
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BOEING STRATOCRUISER GETS 



FOR ELECTRICAL CIRCUIT SAFETY— 


Designed for high speed, long range and low 
operating cost, the giant Boeing Stratocruiser 
is the first super-transport commercial air 
liner. Its pressurized cabin maintains 8000- 
foot altitude conditions up to 30,000 feet 
assuring passenger comfort. Other features 
include 3,500-mile operating range, 340 miles 
per hour cruising speed and large passenger 
capacity. 

To protect the miles of electrical circuits from 
short circuits and overloads, Boeing engineers 
specified and used Klixon Aircraft Circuit 
Breakers. For, like the plane, these aircraft 
circuit breakers are built to give reliable op- 
eration under every flying condition. 

Light in weight, compact Klixon Breakers 

SPENCER THERMOSTAT CO., ATTLEBORO, 


trip out the circuit should internal troubles 
jeopardize the electrical system. Then when 
the trouble is remedied the pilot or engineer 
reestablishes the circuit by merely pushing a 
button. Klixon Breakers are foolproof be- 
cause they contain no complicated fussy 
parts. Their accurate operation is unaffected 
by shock, vibration, altitude or motion. 
Harmless momentary overcurrcnts do not 
cause nuisance trip outs. 

Protect the electrical circuits in your planes 
with Klixon Aircraft Circuit Breakers. Bul- 
letins giving sizes, weights, dimensions and 
performance characteristics will be sent on 
request. Write for copies. 
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description of 

ILLUSTRATION 

;utfmg a 95-tooth, 


The Seattle plan, 
Western Gear Work. 
Angles of helicies, 30°: 
23.95° o.d. Gear mates 
with a 27-tooth pinion. 
This machine is typical 
of over 150 standard 
and special gear cut- 
ling machines located 

, Western plants. 


pacificwesubn 


"KNOW HOW”] 

in Gear Cutting 
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and not 
off the shelf! 

rger, more powerful engines, and more of them per plane 
. . . more complex designs . . . higher rates of air flow — 
these fast-moving trends have outmoded the once-effective "standard" fire 
extinguishing system of prewar days. Y Today, the carbon di- 
oxide gas must pack a bigger fire-fighting wallop. Faster cylinder 
valves are needed ... to discharge the full volume of fire-fighting gas in 2 
seconds flat. Multi-directional valves are called for... to put the gas into 
action on multi-engined power plants. IT These are just a 
few of the factors involved in the design of modern fire protection 
— protection that's engineered for the plane! % There's no simple rule-of- 
thumb, no one answer to all fire protection problems. But there is one 
source of the right answer for each plane design. It's the fire-protection know- 


Ituv Fire 


how of Kidde engineers — specialists in the application of gases-under- 
pressure to aircraft service. Kidde's design skill and application experience are 
ready to serve you.,.just drop a line to our Product Development Department. 



Walter Kidde & Company, Inc. • 140 Cedar Street, New York 6, N. Y, 
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TO THE 
GEAR USERS 
OF AMERICA 


Little enough credit has been given 
the GEAR MAKERS of America for 
their outstanding contribution to the 
Gear Industry. Without the consistent, 
refined accuracy in todays gear 
construction, "pin-point bombing", 
“maneuverability”, “rapid accelera- 
tion”, and other overworked trade 
expressions would still be words in- 
stead of actualities. 

Achieving this consistent precision 
requires a constant vigilance over 
production operations and many 
leading Tjear . manufacturers have 
designated Vinco Dual Purpose Gear 
Rolling Inspection Fixtures— coordi- 
nated with Vinco Master Gears, as 
an essential to successful inspection 
control. The dual purpose fixture, as 
the name implies, has the important 
advantage of checking both the run- 
out and backlash of the part gear 
with one Vinco master gear; a Vinco 
feature that saves time, cuts operat- 
ing costs and increases production. 
For a more detailed description write 
for BULLETIN NO. 91. 
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America's 

1946 

ECONOMY 

PLANE 


The new 1946 Bcllam'a Cruisaiy will be one of America’s 
first family planes to reach new owners. This easy-to-fly 
economy plane, during the past five years, has established 
its extreme fuel economy at 22 to 25 miles per gallon. Even 
the proved performance and dependability of the original 
Cruisair will be exceeded by the additional war-developed 
efficiency features of the new 1946 Cruisair. Soon we can 
mail you complete illustrated specifications and delivery 
plans. Meanwhile, be sure to have your name and address 
on file at Bellanca headquarters. . . . Bellanca Aircraft 
Corporation, New Castle, Delaware. 



BELLANCA 
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LIGHT landings for HE AV Yweights ! 


To help make safe landings, giant transport planes, such as the 
Constellation illustrated, are equipped with AEROLS (Cleve- 
land Pneumatic shock absorbing landing gear). By protecting 
plane, crew and cargo, AEROLS contribute substantially to 
aviation's progress — as planes grow in size, weight and speed, 
AEROLS help solve their landing problems. ♦ Our major 
products, used in many industrial fields, are mentioned below. 
Whatever your needs, Cleveland Pneumatic engineers offer 
you the benefit of over 50 years manufacturing experience. 


THE CLEVELAND PNEUMATIC TOOL CO.. Cleveland 5. Ohio 
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Streamline your new plane doors 
with the 

HARTWELL 





Designed for use on all types of aircraft doors, including pressur- 
ized cabins, the new Hartwell Flush Door Lock gives your plane 
that final streamlined touch. The teardrop handle recesses into the 
door, presenting a smooth, flush surface. A push button release 
slides the handle forward with ample clearance for easy operation. 
Wedges and spring-loaded, safety catch bolt are actuated by either 
the outer or inner handle. Minimum thickness of doors in which 
the lock can be installed is life", and minimum over-all depth — 
handle to handle — is 3". 

The Hartwell lock is a basic lock! It can be tailor-made to meet 
individual requirements. For detailed information write: Chief 
Engineer, Hartwell Aviation Supply Company. 


Single source for 779 different aircraft 
production parts and tools 

HARTWELL 

AVIATION SUPPLY COMPANY 

3417 Crenshaw Boulevard, to. Angolos 16, Calif. 
Dallas, Texas • Kansas City, Kansas 
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As shown by their exclusive use on high per- 
formance military and commercial aircraft, 
selective rpm constant speed propellers have 
superseded other types. They permit maximum 
utilization of available horsepower and opti- 
mum aerodynamic propulsive efficiency. 

Only the unique operating principle of the 
ISO-REV Constant Speed Propeller inexpen- 
sively brings the many advantages of true con- 
stant speed operation to the personal airplane. 
Its application is equivalent to the installation 
of a larger engine and extra fuel tanks. 

A booklet describing the principle of ISO- 
REV operation is yours for the asking. 


AIRCRAFT SPECIALTIES DIVISION 

THOMSON IND 



Formerly Homed; ZtUUFR- THOMSON CORPORATION 

29-05 Review Avenue, Long Island City 1 , New York 
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WESTINGHOUSE 



working partner 
of the aviation industry 


Westinghouse Carbon Pile Regulator keeps volt- 


Stabilizing Trans- 
ree oi stability and 


oleotronic equipme 


e being built and supplied to 
nge of auxiliary functions in 
to meet essential aviation requi- 
aight plus ability to withstand 
, altitude and humidity. 




FROM RPM...TO VOLTS... TO RPM 


To do electrically the many things required to 
operate today's planes takes three different major 
types of electrical equipment. Each is a field of study 
in itself. 

First, a means is needed for changing engine 
revolutions into electrical energy. 

Then, control must be supplied ... to compensate 
for changes in load and engine speed ... to auto- 
matically connect or disconnect generators with the 
power system ... to transform d-c power to higher or 
lower voltages for different jobs. 

Finally, electrical energy must be converted back 
to rpm ... to move wing flaps ... to retract wheels . . . 
rotate turrets. 

There are few sources in the world with a firsthand 
ckground of experience in all three fields — 
tpecially as applied to aviation problems. 
Westinghouse is one. 


Westinghouse experience in building airplane 
generators began with the first ever built — wind-driven 
types to power World War I pioneer aircraft radio. 

Dynamotors and control, likewise, date their de- 
velopment with Westinghouse from World War I. 

Westinghouse aircraft motors date back to the first 
applications on the Shenandoah and the Akron. Addi- 
tional applications have come as electrical systems 
were expanded, beyond the needs of lighting and 
radio communication. 

This leadership continues — and will continue. 
Important present-day developments . . . high-altitude 
brushes . . . alternating-current power systems . . . are 
Westinghouse developments. Others are in progress. 
Together, they offer sound reasons for making West- 
inghouse your working partner in aviation progress. 
Westinghouse Electric Corporation, Lima, Ohio. 




With Umbrella Wings 


y/il 


ZIFT enotipA tc JZf 


I I FT is what takes an airplane off the ground. Drag 
J is what fights against a plane’s flight. The struggle 
first to fly at all, now to fly ever faster and farther 
and higher on less and less energy, is a struggle of 
Lift versus Drag. 

In that struggle, during the last twenty years, men 
of the Northrop group have written many records, 
achieved a notable number of “firsts.” 

In 1929, for example, the first of the Northrop 
Flying Wings successfully flew. The Flying Wing, 
mind you, is the first airplane in which all elements 
contribute to Lift — the first design that is free from 
the Drag of conventional fuselage. Later Northrop 
designs have eliminated the entire conventional tail as- 


sembly, provided rudder action within the wing itself. 

The first “over-weather laboratory,” the plane which 
made experiments leading to today’s high altitude fly- 
ing, was a Northrop “Gamma” (1934). Most recently, 
Northrop perfected the first retractable ailerons which 
permit full-span wing flaps, p rovide a combination of 
tight-turning ability and slow landing speed in a 
large, fast airplane. 

Other triumphs of Lift over Drag are ahead. Work- 
ing toward them the Northrop group may be expected 
to design and build airplanes for tomorrow’s peace- 
time needs. Planes that will fly further on less fuel, 
with more payload than the planes of today. Northrop 
Aircraft, Northrop Field, Hawthorne, California. 



NORTH 
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PP/ Night Fightor 
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When it’s . 

in DIXIE 


Another application of importance to 

In this process, called ''defoliating,” 
cyanamid is dusted over plants a few days 
prior to picking, causing unopened bolls 
to open and leaves to drop off. 

Further development of the helicopter 
promises to bring great efficiency to the 


M?D0NNELL 

PLANES • PARTS • PLASTICS * S A I NT L 0 U I S - M E M PH I S * 



★ ★ ★ These two articles are known to the 
Army and Navy as parts vitally essential to the 
breech mechanisms of guns. But manufacturers 
of peacetime products will do well to note them 
as excellent examples of the fine precision work- 
manship that goes into all tools, dies, jigs, fix- 
tures, plastic molds, hardened and precision 
ground parts, cold forgings, cap screws, bolts, 
etc., and special equipment that Allied makes in 


great quantity. Uniquely comprehensive experi- 
ence and superlative equipment and facilities 
make Allied a dependable source of supply for the 
automotive, radio, home appliance, plastic, avia- 
tion, furniture, electrical, farm implement and 
many other mass production industries. Allied 
products may solve some of your mass production 
"peace work” problems. Send in your blueprints 
or write— today. 


ALLIED PRODUCTS CORPORATION 


Deportment 25 
4614 Lawton Avenue 
Detroit E, Michigan 
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Lincoln Ccntro-Matic, Single-Line Lubricating Systc 
and arc easy to install on all types of industrial ma 
— all that is required is a Ccntro-Matic Injector for 
singly or in manifold, and connected by only a sittgi 
Lubricant Pump. The pump can be ■ 
either manually-operated or power- 
operated. Power-operated systems 
can have time clock or push-button 
control. 

In addition to providing positive f Vt m 

lubrication, these systems save I I 

time and minimize accidents. I <9 

Machines can be lubricated while 
in operation, and since lubricant is H 

delivered direct to every- bearing 
from a centrally located pump, it 
not necessary to work between 
gears, belts and conveyors is ^ f 

tllecasewhen i n el i vi<.l t:.< I gr ( ■"V H 

sups «'f fittings must In 

contacted. 


I WOULD LIKE TO HAVE FREE BULLETIN 
On Lincoln Single Line Centro-Malic Lubricating Systems 


you in all lubrication problems, 
to lubricate, and we will make i 




and PREVENT ACCIDENTS 


ENGINEERING COMPANY 


LINCOLN 

Pioneer "Sutlde/ux of S*9*«eened. 


5701 NATURAL BRIDGE AVE., ST. LOUIS 20, MO., U. S. f. 


CENTRO-MATIC LUBRICATING SYSTEM 


Save BEARINGS... MACHINE 
HOURS... MANHOURS... POWER... 


SEND FOR THIS BULLETIN iF 
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TO WELD THIS 
LIGHT-GAGE 
ALUMINUM ASSEMBLY 
BY THE 

G-E INERT-ARC 
WELDING PROCESS 


a contribution to an important 
war job, G-E welding engineers were 
asked to develop a method of success- 
fully welding a cap of 0.030- to 0.040- 
inch aluminum to a cylinder of the 
same material 0.060 to 0.080 inch in 
thickness. 

Although several methods offered 
possibilities, tests proved that the 
new G-E Inert-Arc* welding process, 
using a-c power and using argon as 
the shielding medium, could not only 
meet the tough specifications but 
could also complete the required 4 


inches of weld in as little time as 
nine seconds. As a result, this process 
was selected by the manufacturer, and 
today, eleven G-E Inert-Arc equip- 
ments are speeding the output of these 
high-priority assemblies. 

If you are fabricating aluminum, 
magnesium alloys, stainless steels, or 
other hard-to-weld metals or alloys, 
investigate the new production possi- 
bilities of this process. For complete 
details or specific recommendations, 
get in touch with the G-E arc-welding 
distributor in your locality. Or, write 
General Electric, Schenectady 5, N.Y. 




GENERAL 



ELECTRIC 
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BOXES OF DU PONT 

"LUCITE" 


provide transparent protection 


from dirt for delicate assembly parts 


The Problem: To provide boxes in a variety of sizes in which instrument 
parts could be delivered clean and undamaged in kit lots to different 
assembly line stations in exact quantities for one shift’s production. 

The Solution: Modernization of containers by fabricating them from crys- 
tal-clear, light-weight Du Pont “Lucite.” A total of 4495 different compo- 
nent parts makes possible 63 different compartment arrangements. 


Advantages: Transparency of the boxes and insets facilitates 
supervision and permits immediate visual check of stock in 
work. Delicate gears or parts having critically machined sur- 
faces are protected against damage by individual compart- 
mentation. Assembly line time is saved, and the beauty of the 
boxes offers workers an incentive to maintain orderly and 
efficient conditions in the plant. 

Du Pont “Lucite” is at present available for war applica- 
tions only. WPB-allocated quantities for experimental purposes 
can be obtained by writing. Address: E. I. du Pont de Nemours 
Co. (Inc.), Plastics Department, Arlington, N. J., or 5801 S. 
Broadway, Los Angeles 3, Calif. In Canada: Canadian Indus- 
tries, Ltd., Box 10, Montreal. 

FOR PLASTICS .. CONSULT DUPONT 


These boxes were hard lo keep cleHn, splintered, 
and crevices collected dirt and dust particles. 



The NEW Ways Tote boxesmado from tr 
DuPont“Lucite"methylmethacrylater 
ing. Fabricated by Dura Plastics, Inc., 
City, for Sperry Gyroscope Compt 
Great Neck, Long Island, N. Y. 
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H ERE is a remote reading flow rate meter with many unique 
and valuable features. 

First of all, it has a new, patented electrical circuit and the trans- 
mission to the remote indicator is completely electrical — there is no 
stuffing box and no friction in the transmission system. . . . Second, it 
is based upon our rotameter as the prime flow rate measuring element 
so the calibration is a straight line and the electrical transmission repro- 
duces this feature in the remote indicator, thus giving evenly spaced 
scale divisions. The high accuracy of the rotameter is fully retained 
in the remote indication, even at the lowest part of the flow range. 
. . . Third, the rotameter used for the prime flow rate measurement 
is our patented “Stabl-Vis” type which automatically compensates 
for variations in viscosity and density in the fluid being metered. 
Therefore, high reproducibility of the initial calibration is ob- 
tained regardless of flying conditions and in spite of normal differ- 
ences in the composition of the fluid for which it is calibrated. . . . 
Fourth, the weight of the instrument containing all of these valuable 
features is only 6H pounds total for the meter and remote indicator. 

This meter definitely improves the old standard of performance 
for remote indication of flow rate in airplanes and the news of its 
success is spreading like wildfire. You, too, may wish to consider it 
for your research and for incorporation into the specifications of a 
promulgated plane. We will be glad to have you write us concerning 
your flow rate problems and in reply will send you without obligation 
the full details regarding this new and better remote reading flow 
rate meter for aircraft. 


with (l) 
( 2 ) 
(3) 


new circuit 


New features 


NEW high performance! 


FISCHER & PORTER COMPANY 

307 COUNTY LINE ROAD • HATBORO • PA. 
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IMPROVE AIRCRAFT 
ELECTRIC SYSTEMS 
WITH THESE G-E 
TRANSFORMERS 


FOR THE WAR 
PLANES OF TODAY and 
THE COMMERCIAL 
PLANES OF TOMORROW 


GENERAL ® ELECTRIC 


WITHOUT RADIO INTERFERENCE 


lighter and more compact than stand- 
ard, 60-cycle oil-burner units, these 
ignition transformers for gasoline- 
fired cabin heaters and de-icers are 
designed to withstand the most 
severe flying conditions. They oper- 
ate from a 115-volt, 400-cycle power 
supply, and deliver ample output 
current for positive and continuous 
ignition. Ordinary operating hazards 
— such as cold or fouled spark points 
— do not affect the efficient operation 
of these units. A new and improved 
method of shielding and filtering 
provides exceptional freedom from 
radio interference over all wave 
bands from 10 kilocycles to 200 
megacycles. 

Three rotings available — One has a 

single secondary for use on cir- 
cuits where both primary leads must 
be insulated from ground; each 
primary lead is provided with a filter. 


heaters with dual ignition, or for use 
with two separate heaters having 
single-ignition systems; one side of 
the primary is grounded. The third 
unit has a single secondary, and 
differs from the first unit in that one 
side of the primary line is grounded ; 
thus, it requires only one primary | 
filter, reducing the weight by 2% I 
pounds. All units have a power i 
factor of 90 to 95 per cent. 

Wide range of operation — These new j 
transformers are designed to resist I 
moisture, heat, vibration, shock, and | 
corrosion. They will operate success- I 
fully at any ambient from —70 to I 
140 F, at any altitude up to 45,000 ft. | 
For further information, ask for 
Bulletin GEA-4431. Or, for data on 
our complete line of aircraft trans- I 
formers, write for Catalog GEA- I 

4238. General Electric Company, I 

Schenectady S, N. Y. 
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A 


AMERICAS PERSONAL PLANE 

'ERONCA 


I’ll be the Crew, 
and the Pilot, too! 
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Flex 


ube 


THI 


FLEX' O'TUBES Help B-29’s 

DELIVER BOMBS TO TOKYO 

The big superfortresses carry Flex-O-Tube hose assemblies in 
air pressure lines, oil lines, fuel lines and hydraulic lines. These 
ships can travel faster, higher and farther than any other heavy 
bomber in the world. Flex-O-Tubes are trustworthy. 
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in our maintenance operations 
says Northwest Airline: 


CHOICE OF THE 

NORTHWEST 
PASSAGE 


TOP FLIGHT across America ... a swift, direct route between Atlantic 
and Pacific . . . with its extension of service to Detroit and New York, 
Northwest completes the nation’s fourth great coast-to-coast airline! 



In the maintenance operations of Northwest Airlines, Snap-on tools 
have long played an important part. “As America's second oldest 
air transport company Northwest was necessarily a pioneer in 
developing many advanced maintenance practises,” says 
Northwest Airlines . . . “and Snap-on tools have met our 
most rigid requirements. From the start Snap-ons have 
so conclusively demonstrated their superior speed, ac- 
curacy and adaptability that they have become stand- 
ard in our maintenance operations.” 

Snap-on’s nation-wide tool service is available 
through 38 factory branch warehouses. Write for 
the 1945 Snap-on catalog. 

SNAP-ON TOOLS CORPORATION, 8020-G28th Ave., Kenosha, Wis. 


4T 
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It is reported that 

One of the obstacles in the way of 
large-size home television is the 
cost of the necessary aspherical 
lenses. A new material and method 
makes it now possible to mold these 
accurately of plastic at much lower 
cost. Polaroid Corp. 

gel ready with CONE for tomorrow 

A “plastic foam” has been de- 
veloped that is semi-rigid and 
weighs only about one-seventh as 
much as cork. — U. S. Rubber Co. 

gel ready with CONE for lotnorrow 


A new glass resists heat up to 1650 
degrees Fahrenheit. Vycor — Corning 
Glass Works. 

gel ready with CONE Tor tomorrow 

Anew Diesel engine bums natural 
gas, coke-oven gas or sewage gas, 
as well as oil, without shutting down 
to exchange parts. Cooper -Bessemer 

gel ready with CONE hr lo.orrr. 

A new anodizing process makes 
magnesium resistant to corrosion. 
Consolidated Vultee. 

gel ready wilh CONE for tomorrow 


The first direct drive steam tur- 
bine locomotive to be built in the 
United States is undergoing tests 
to determine its adaptability to 
long-distance high-speed freight and 
passenger service. It is said to be 
capable of pulling a passenger train 
at 100 miles per hour. Penn. RR 
Baldwin Locomotive Works — West- 
inghouse. 

gel ready with CONE for I. morrow 

A photographic technique is 
claimed to be so sensitive that it will 
record even differences in air pres- 
sure such as shock and sound waves 
or air jets. Schlieren Method — 
General Electric. 


A western college is preparing 
courses in the management of small 
business, particularly for returned 
veterans. Western Reserve University. 

N F for t onto rro W‘ 


The craft of gem cutting is being 
taught in this country to returned 
veterans in an effort to hold the 
advantage in this field that the war 
has given us. Gabriel Williams, N. Y. 


get ready nkh CONE for tomorrow 

A new dynamometer can stop a 
158 ton wheel, whirling 3 miles per 
minute in 18 seconds. Westinghouse. 


Before the war we imported 
about one million glass eyes from 
Germany. Now an American manu- 
facturer is reported to be filling a 
Russian order for 50,000 plastic 
eyes and to promise them for the 
use of our civilians later in the year. 
American Optical Co. 


Three coal companies and six 
railroads are to collaborate in a 
million dollar research program to 
improve the coal burning locomo- 
• tive. Bituminous Coal Research, Inc. 


An automobile manufacturer is 
expected to enter the farm market 
with a number of new tools includ- 
ing a modified flame thrower for 
killing weeds. Graham-Paige Corp. 


A new electronic piston ring in- 
spection instrument uses beams of 
light to check accuracy within 
0.001 inches in less than five seconds. 
Sheffield Corp., Dayton. 


A new process claims to be able to 
electroplate aluminum with any of 
the conventional plating metals. 
Alumon Euthone Co., New Haven. 
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In the heat of battle over miring terrain, the discon- 
nect junctions of ignition and radar units are perfectly 
protected against failure by this all-silicone sealing 
compound. This same protection is provided to elec- 
trical equipment under the most humid plant 
conditions. Dow Corning No. 4 has the consistency 
of a soft grease, and neither melts nor hardens over 
the temperature range of — 40°F. to 400°F. 

Here is the assurance of uninterrupted performance 
— in a sealing compound having excellent dielectric 
properties . . . one that provides positive exclusion 
of moisture, permanent lubrication for insulated con- 
ductors, protection against vulcanization caused by 
overheating. 

DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 

ADDRESS AIL INQUIRIES TO BOX 592 


Dow Corning No. 4 is in commercial production — one ot a 
growing family of silicone products essential to the more 
successful, more economical functioning of electrical and 


ow orning 

FIRST IN SILICONES 
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Planning Today, For The Planes That Will Fly Tomorrow 


Wolf's Head chemists and labora- 
tory research men are literally 
looking over the shoulder of air- 
plane designers as the planes of to- 
morrow take shape on the drafting 
board. What characteristics must 
aviation oil have to meet the de- 
mands of these designers? Wolf's 
Head engineers will find the answer. 

Since the earliest days of avia- 
tion Wolf's Head has never lost step 


with the development of aircraft 
engines. As these engines grew 
more powerful, as lubrication 
needs changed with each new for- 
ward step in aircraft development, 
so Wolf's Head kept pace. 

Wolf's Head Aviation Oil has 
won and held the approval of air- 
craft engine designers and builders 
for its matchless quality. Today it is 
the aviation oil used by leading 


aircraft engine manufacturers for 
critical test and break-in runs. It is 
known by ground crews around the 
world. Whatever developments 
take place in the planes that will fly 
tomorrow, Wolf'sHead 100%Penn- 
syl vania "finest of the fine" will be 
ready to meet their requirements. 

Wolf's Head Oil Refining Com- 
pany, Oil City, Pa. — New York 
10, N. Y. 


WOLFS HEAD 

100% PENNSYLVANIA AVIATION OIL 

P.G.C.O.A. Permit No. i 
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going to 
happen to 

SUZYQ? 


Remember the graveyard of rusting ships after the last 
war? For years a grim reminder of surplus war production, they 
also represented a practically bankrupt shipbuilding industry. 

Today, America's aircraft industry accounts for a 
substantial proportion of our total national economy. That 
industry has produced more than a quarter of a million 
planes since Pearl Harbor! Its plants, equipment and pro- 
duction represent 50 billion dollars worth of taxpayers' money. 
Here is the most valuable single peacetime legacy of war. 
. . . Here is power to maintain peace, insure our national 
security and provide jobs for millions of Americans . . . And 
here is a critical problem. 
For the percentage of profit earned by our aircraft industry 
is so low that its entire capital reserves amount to only a 
few days' operating costs! The lack of a sound national airpower 
policy could actually result in the collapse of a great 
industry and the promise it holds for the whole world. 
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4 1 

TOUGH 

JOBS 


... and how to liek ’em 
with G-E Mazda Lamps 

Proper use of better lighting can produce startling results . . . 
in better efficiency, in reduced spoilage, in more and faster 
production. Shown here are four typical industrial jobs, each 
much improved with better lighting from G-E Mazda Lamps. 
Ask your G-E Lamp Distributor for full details. 




"fo make G-E Lamps STAY BRIGHTER LONGER' 
The constant aim of G-E Lamp Research 


G-E MAZDA LAMPS 

GENERAL ELECTRIC * 


or. EIPT, NBC; "The Wo 
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DESIGNERS WELCOME 
ALUMINUM BRAZING 

Before discovery of the way to braze thin aluminum 
tubes intimately to aluminum header plates and shells, 
designers of heat transfer units were limited to use of 
copper in conventional shapes unless they reinforced 
the structurally- weak copper. That’s because soft solder 
used with copper — even at its best relatively low in 
resistance to temperature, pressure, vibration and shear 
— can’t stand the uneven stresses resulting from de- 
parture from conventional shapes. 

NOW DESIGNERS HAVE NEW SCOPE 
Clifford’s discovery of aluminum brazing gives de- 
signers greater scope in planning the shape of heat 
transfer equipment. That’s because: 

1. All-aluminum units save % the weight of copper 
in the same size and shape. 

2. Heat-treatable aluminum alloy tubes stand up 
under temperatures which gradually anneal and 
weaken copper. 

3. Aluminum alloy brazing material is several times 
higher in resistance to temperature, pressure and 
strains than soft solder. 

So it's easy to see why USAAF designers gave several 
shapes of Clifford Feather-Weight Oil Coolers and 
Coolant Radiators a chance to make good in several 
types of aircraft. 

LOOKING AHEAD 

Right now Clifford’s production is devoted exclusively 
to war work; but inquiries and suggestions about post- 
war automotive, heating, cooling and ventilating ap- 
plications of all-aluminum heat-transfer units will be 
welcomed. Clifford Feather-Weight . . . Save % the weight 
. . . same size and shape. Clifford Manufacturing Co., 
561 E. First St., Boston 27, Mass. 


IN HYDRAULICALLY-FORMED BELLOWS 
alloys are chosen with care 

Pure metals and many alloys are unsatisfactory for 
bellows because they lack the necessary spring proper- 
ties when cold-worked. 

A hydraulically-formed bellows — made by forcing a 
cold tube between the plates of a collapsible metal die 
by internal hydraulic pressure — requires a metal of 
good deep-drawing properties and reasonable resistance 
to corrosion. 

80-20 BRASS IS BEST 

A brass consisting of 80% copper and 20% zinc is the 
best alloy because it has excellent deep-drawing prop- 
erties, is not readily subject to "season cracking”, 
receives required spring-action from cold-working. 

PHOSPHOR BRONZE ALSO GOOD 
Next in importance is phosphor bronze containing es- 
sentially 95% copper and 5% tin. It has properties 
similar to brass and is more resistant to corrosion. 
Being higher in cost, it is restricted to specialized cases. 

SPECIAL ALLOYS AVAILABLE 
Where resistance to corrosion is more important than 
resistance to mechanical fatigue, copper-nickel series 
alloys have been successfully used for bellows in hot 
water systems and high pressure steam devices. 

CLIFFORD HAS ALL THE FACTS 
Clifford, first to produce hydraulically-formed bellows 
for industry, has kept abreast of progress in metals 
. . . and is therefore equipped to supply you with these 
uniform, pretested bellows in all practical alloys . . . 
either alone or in highly engineered assemblies. For 
proof that Clifford is First with the Facts on Hydrauli- 
cally-Formed Bellows, write: Clifford Manufacturing Co., 
561 E. First St., Boston 27, Mass. 



OIL COOLERS AND COOLANT RADIATOR 
HYDRAULICALLY-FORMED BELLOWS 
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^.VirSupremacy, even after Victory- 



THE JOKER IN AIR POWER 


EVERY PILOT who wings his 
Liberator or Fortress over Ger- 
many or Japan knows what the 
joker in Air Power is. 

Every ground crewman whose 
job is to keep a Mustang, Thun- 
derbolt, or Corsair in hair-trigger 
fighting trim knows what it is. 

Every aircraft engineer who 
ever saw the inside of a wind tun- 
nel knows what it is. 

Do you know the joker in Air Power? 

It's very important that you should. For, partly because America 
forgot it during the prewar years, we came terribly close to losing 
this war right at the start. 

But now we are winning the war, largely because a few far- 
sighted men knew what the joker in Air Power was. 

So simple— so easy to forget 

The joker in Air Power is TIME— the heart-breaking months 
and years it takes to design, to build, and to perfect a plane 
to the point where it becomes an efficient, service -tested 
battle plane, ready for action. 



not even then ready to go into action as the potent fighting weapon 
it is today. 


True, the first model was flown in the summer of 1935. The 
aircraft engineers knew then that the basic design was good. 

But between the first "prototype” and the current model, 
there have been more than 4000 changes, involving over 4 million 
engineering hours. 

Even by working with desperate speed, it has taken years 
to smooth out the "bugs"— to give our Air Forces this heavy 
long-range bomber, so urgently needed, in its most efficient 



There aren’t many short cuts 

When the war clouds grew blacker over Europe, the U. S. 
Army Air Forces came to Consolidated Vultee with the re- 
quest for still another four-engine heavy bomber. 

Shortly afterward— in 1939— the B-24 Liberator was born. 
But, even with Consolidated Vultee’s long experience in 
building mammoth sea planes, it took over 3 years, over 1 mil- 

thc plants, before the Liberator was ready to go into action 
as one of America’s most devastating, heavy bombardment 
weapons. 

Similarly, it took 5 years to develop one of this war’s fore- 
most fighter planes from drawing board to final test flight 
and mass production. 

And one of the country’s greatest aircraft engines has taken 



: 
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11 years to develop— and ever since the war started, it’s been 
undergoing change after change to increase its horsepower 
still more. 



America 1941— a second-rate power 


Many other examples could be cited. But there is no need to 
labor the point. 

The truth of the matter is that America was caught napping. 
The nation which invented the airplane was woefully un- 
prepared to defend itself against Axis air power. We had become 

And the Axis knew it. They knew that under normal condi- 
tions, it takes from 3 to 7 years for a plane to progress from 
drawing board to combat duty. 

What they overlooked was the undreamed-of capacity of the 
American people, and the American aircraft industry, to do the 

Starting almost from scratch, we have been able to design, 
build, and deliver war planes by the tens of thousands— an air 
armada overwhelming in its might and superiority, as of today. 
But remember, the elapsed time has been five years! 

“Hot” today— obsolete tomorrow 

But in aerial warfare, the nation that depends on mere quantity 
and present-day superiority of its planes cannot win. That is one 
.reason why Germany lost the Battle of Britain in 1940. 


Progress in aeronautics is now so rapid that today's "hot- 
test" combat plane is virtually obsolete tomorrow. Its quality 
must constantly be improved— to keep it superior to the 
enemy's ever-improving planes. 

And it must be replaced, with all possible speed, by new 
planes now on our drafting boards, in our wind tunnels, or 
undergoing their test flights. 

Another fact to keep in mind 

If we are attacked again, there will probably be no warning 
whatever— no time to prepare. 

There will be no other nation to hold off the enemy, as 
Britain did this time, while we frantically build up our power 

And the attack will most certainly be made with new and 
even more terrible airborne weapons. 

We must be ready, and able, to protect ourselves from such attack. 

Air Supremacy alone cannot win a war, and may not in 
itself prevent another war. But as long as wc maintain our 
strength in the air, no aggressor nation in its right mind will dare 
think of attacking us. 

Air Power is Peace Power 

The backbone of Air Supremacy is a strong, independent 
competitive aircraft industry, constantly working in research, 
in the improvement of production technique, and in the 
development of still finer planes. 

But we must understand that Air Power is a combination of alt 
these things: a postwar Air Force, commercial air transport, 
a strong supporting aircraft industry with permanent facilities 
to meet any emergency, widespread personal flying, and a 
national air-minded way of thinking. 

When we understand this, we begin to realize that Air Power can 
be one of America’s soundest investments in the interests of a 
lasting peace. 


LET’S KEEP AMERICA STRONG 
IN THE AIR! 


CONSOLIDATED VULTEE AIRCRAFT CORPORATION 



Jgr -he 
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Let WHITAKER 

produce your wiring assemblies! 

A lower cost of manufacturing is one of many impor- benefits of our 25 years of experience, our ample 
tant advantages Whitaker offers you on Cables, Wiring engineering and production facilities, trained man- 

Harnesses and Assemblies you may require to produce power, exacting inspections, and the economies re- 
finished products ... We are wiring specialists, suiting from our use of modern methods, and 

and the trained hands of our skilled workers special equipment 

assure perfect work. j n addition to an engineered wiring service. 

You can avoid grief, and save time and Whitaker also offers a quality line of standard 

money through our specialized service. You cable P roduots - 

have everything to gain by utilizing the full ^ We cordially invite you to write us. 


WHITAKER CABLE CORPORATION 

General Offices: 1301 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. • St. Joseph, Mo. • Philadelphia • Oakland 
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CHAMPION 



SPARK PLUGS INSURE 


DEPENDABLE ELECTRICAL 


ENERGY /k trfe 


Far back in the tail of the mighty Boeing 
B-29 is an Andover Auxiliary Power Unit 
equipped with Champion Spark Plugs, for 
generating electrical energy for the more 
than 140 electric motors which perform a 
great multiplicity of vital functions in this 
ship. On a combat mission this is what the 
power from this engine does: It starts the 
main engines . . . changes the propeller 
pitch . . . raises and lowers the giant dual 
wheels and landing gear . . . opens and 
closes bomb bay doors . . . operates the 
flaps and brakes which slip out of the airfoil 
. . . runs the bomb sights . . . releases the 
bombs . . . turns the gun turrets . . . com- 
putes the gunner’s sighting . . . fires the guns 
. . . and detects ground units . . . plus pro- 
viding light and heat for the crews . . . and 
j>ower for radio and intercom phones. De- 
pendable ignition is paramount in this small 
but most vital engine. Dependable Cham- 
pion Spark Plugs here, as in hundreds of 
other vital wartime assignments, are adding 
new prestige to their reputation for better 
performance and greater dependability, in 
every aircraft engine. Champion Spark 
Plug Company, Toledo 1, Ohio. 
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This "Propeller with a Brain” brings performance 
beyond the prewar hopes of private flyers 


That's right! Aeromatic — the one and only self-acting 
variable pitch propeller — will make that postwar 
plane of yours perform "like a dream." It will let 
you takeoff with one-fourth shorter run. Increase 
your rate of climb one-third. Give you greater 
cruising range and speed. And yet keep fuel con- 
sumption and engine wear down to a minimum. 
What’s more, with Aeromatic you'll get long 
glides for happy landings — with an instantaneous 
change of pitch for a quick pickup if you overshoot 
the landing strip or field. 

Completely self-contained and self-acting, the 
Aeromatic Propeller lets your plane and engine 


deliver automatically, as no other propeller can, 
all the performance that is built into them. With- 
out instruments or controls — with nothing extra 
for you to watch or do — it automatically assumes 
the correct pitch for peak efficiency under all flight 
conditions. There's nothing else like it. 

If you fly, or plan to fly, you will want an Acro- 
matic Propeller on your plane. Write to your air- 
craft manufacturer about it today. And if you’d 
like our little get-acquainted folder, containing a 
diagram of the “brain" in an Aeromatic, drop a 
line to Aeromatic, 286 Scott St., Baltimore 3, Md. 
We'll be glad to hear from you. 


The Propeller with a Brain for Tomorrow’s Plane 
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These same valves are available to industry . . . for use wherever explosive 
liquids are handled; in power plants to prevent steam loss; also in process 
piping where critical pressure or vacuum lines are employed. 


Sylphon Packless Valves eome in the fol- 
lowing sizes: 304-N, Vi" to 2" for liquid 
pressures up to 150 lbs.; 1304, 2'A" to 6" 
for liquid pressures up to 80 lbs. Screwed 
or flanged connections. 


Write for Bulletin NA-813. Gives full information . . . sizes, installation 
data, etc. Especially valuable to designers, engineers and builders. 


ilable to inter- 
m. sound film. 





BELLOWS I 


KNOXVILLE 4, 


59 
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But NO Mistakes Are Allowed 
in the Manufacture of 


FEDERAL 

PRECISION BALL BEARINGS 


Federate are made with exacting care in a plant 
devoted exclusively to the manufacture of ball bear- 
ings. Nothing is slighted, nothing left undone to safe- 
guard Federal Quality. Federal Control Bearings 
sustain the Federal reputation for precision perform- 
ance. In commercial, or combat planes, — at home, 
or abroad, — these fine ball bearings contribute to 
safe, dependable aircraft control. 
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The new “Hi-Shear” Rivet, adopted by 
several leading aircraft manufacturers, has 
a shear strength of 75,000 p.s.i. or three 
times that of the standard aluminum rivet. 

When used to replace holts and nuts, 
“Hi-Shears” effect a considerable saving of 
weight in the structure. This method also 
has an application advantage over that of 
applying a bolt and nut and then locking 
the nut by some means. 

We manufacture and sell “Hi-Shear” 
Rivets in a full range of sizes (NAS Stand- 


ards) under U.S. Patents 2,355,579 and 
2,355,580 dated August 8, 1944 and Design 
Patent 138,579 dated August 22, 1944. 
Please send us your inquiries. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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GUARDIANS OF VITAL SUPPLY LINES.... 


a r 



DOLE 


Aircraft Valves & Precision Fittings 
to A-N Aeronautical Standards 

Fidelity in protecting the smooth, uninterrupted flow 
of gas, oil, air, oxygen, etc. is the valuable contribution 

of Dole Aircraft Valves and Fittings to the success 
of combat missions — to the million miles of transport, so 

essential in the Pacific campaign. This is practical proof of 
precision in manufacture based on soundly- engineered design. 


THE DOLE VALVE COMPANY • Established 1906 • 1901-1941 Carroll Avenue, Chicago 12, Illinois • Los Angeles • Detroit • Philadelphia 
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BOLTON 

RADIO 


SHIELDED 

IGNITION 

ASSEMBLIES 

for 

Combat Engines 

1 



I MMEDIATELY after Pearl Harbor, the airlines gave 
up half their planes to a hard-pressed Uncle Sam. 
Then, as the tempo of war picked up and the nation 
demanded speed and more speed, the men and women 
who fly our sky routes turned in one of the greatest 
jobs in transportation history. 

Working against terrific handicaps in shortage of 
equipment, the airlines carried more and more and 
more. Passengers and freight increased. The load ratio 
went from 59% in 1941 to an ''impossible” 90% in 
1944. Planes put in more and more hours per day . . . 
until many were flying eighteen out of twenty-four, and 
only perpetual overhaul kept them going. 


Through three long, tough years, maintenance crews 
fought the battle of the monkey wrench to keep Amer- 
ica’s precious, time-saving handful of commercial ships 
in the air and on schedule. Month in and month out 
pilots flew them sweet and careful . . . nursed them for 
speed . . . hung up new safety records . . . delivered vital 
goods and people to keep the war effort running at an 
ever faster pace. 

Today, with relief in sight, the airlines are pointing the 
way for postwar America and the world. Against nigh 
wartime operating costs, they recently announced rate 
cuts. Airline route mileage in U. S. is at an all-time high 
of 62,937 miles. Freight carried is nearly four times 


the prewar load. Total passenger miles last year were 
nearly a billion higher. 

If air transport can do such a tremendous job in the 
face of warborn shortages of personnel and equipment, 
what will it do in peace! With a great body of schooled 
pilots and mechanics to draw upon and available equip- 
ment of a quality, carrying capacity and operating 
efficiency that were scarcely dreamed of in the prewar 
days, the sky's literally the limit! 

It will be a privilege for us to join forces with this 
industry in building the coming Age of the Air! 

Look to Jack & Heintz for better things for flying! 


(j/ncor/to/rtTed 



ers of aircraft engine starters, generators, 
pilots,' gyro flight instruments, magnetos.mo 
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ALUMINUM COMPANY 


OF AMERICA... 


Service on all Magnesium Products 


What alloy to use — Sand casting, die or 
permanent-mold casting, forging, shapes or 
sheet — you'll find help on this lightest of the 
light metals, Magnesium, as near as your 
telephone. Call any Alcoa office — 


MAGNESIUM 


PRODUCTS 


AMERICAN MAGNESIUM 


CORPORATI 




O N 
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WARREN /*VAR.TrlOR. CORPORATION 

ONE PAR.K. AVENUE NEW YOR-K- CITY 


DESIGNERS, ENG 

PHOT S • CO PILOT'S • 
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The age demands precision of this new order. Our engineers 
have even given it a name— micronics* They believe— have 
proved to themselves— that micronic s is in the nature of 
a new art, something to go places with. They can Iran; 
late your wants into precision hydraulic and electronic 
devices, in plants geared to unusual projects. Our 
executives can start the ball rolling any time you say. MANUFACTURING CORPORATION 

* Formerly AIRCRAFT ACCESSORIES CORPORATION 

".Micronic" is a registered trademark oj Aireon Mfg. Corp. 


Aireon 


Electronics ■ Engineered Power Controls 


NEW YORK 


CHICAGO 


KANSAS CIT 


• BURBANK 
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THE EXCITING NEW ERA of air travel comes ever 
closer as airlines unfold new plans. PCA (The 
Capital Airline) is among those planning to offer 
new comforts, speeds and travel opportunities. 
Now serving many important industrial key cities, 
PCA will soon extend its system into New York. 
And when conditions permit, PCA routes will be 
served by such modern transports as the new 

These new transports will be equipped with 


PESCO precision pumps for propeller feathering, 
for air, fuel and hydraulic systems. Thus, the prod- 
ucts of PESCO experience in meeting exacting 
demands for military aviation will continue with 
outstanding performance for commercial aviation. 
And, by adapting this same equipment, other indus- 
tries will find expanded uses for Pressurized Power 
and Controlled Flow by PESCO. Write for descrip- 
tive literature . . . PESCO Products Co., (division 
Borg-Warner) 11610 Euclid Ave., Cleveland 6, O. 


PERFORMANCE POINTS TO 



FIRST 







SMALL PART WAS HEADACHE . . . UNTIL 

SHOWED HOW WITH "ACORN" DIE 


THREADING 


GREENFIELD MAN 


3 He SHOWED HOW, by simply unscrewing the 
cap, the “Acorn” Die could be easily taken out of 
the holder for resharpening without disturbing the 


4 And finally, he pointed out how screwing on 

the cap compresses all four die lands to give a con- 
centric adjustment. Accuracy of final adjustment 
is assured by the ground taper on the inner face of 
the adjusting cap which affords a perfect seat for 


ds: "The iob 
but thanks 

- :« d — - — 10 w0 ° 


ieces an hour." 

- R.iii'i SHOW-HOW i 


...inu/.HOW ir 
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rial Sealing Com- 
Forthe Aircraft Industry: 


In Transportation • In Industry • In the Air 

PRESSTITE SEALinG COfllPOUnDS 
PROVIDE BETTER SERLIRG 

For a Wide Variety of Uses 

w 


* idely known for their use in many Reids, Presstite 
Scaling Compounds are finding many applications in 
railroad car construction. For example, in the Army’s 
newest type hospital cars built at the St. Charles, 
Missouri, plant of American Car & Foundry Com- 
pany, Presstite No. 500 Adhesive Felt Tape is used 


For the Railroads: 



"1 


la — 

■ i 


n 






as an insulation against frost and as an anti-squeak 
and sound deadencr. Presstite Permagum tightly 
seals and seats such equipment as toilet bowls, and 
Presstite Enamelite bonds and seals the insulation 
of the refrigeration and cooling systems. 

Other Presstite sealers and adhesives that assure 
better sealing, more economical car construction and 
maintenance, include: No. 23212 Extruded Glass 
Sealer, No. 2390 Asphalt Rustproofing Mastic, Nds. 
504 and 505 Impregnated Adhesive Felt Packing 
and Presstico Spot Weld Sealer. 

To all industry, Presstite offers superior sealing 
compounds that have met the stringent testing of 
wartime applications, as well as a long record of 
industrial uses for over a quarter century. 

Whatever your particular problems in the field of 
sealers or adhesives, we welcome the opportunity of 
working with you and your engineers. Just send 
Presstite your specific requirements — today. 

PRESSTITE ENGINEERING COMPANY 

3910 Chouteau Avenue • St. Louis 10, Missouri 
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PRECISION 

in the Sky 


Vastly increased postwar passenger and 
cargo transportation will demand the 
utmost precision in aircraft engine 
performance. For almost half a century 
Holley Carburetors have been famous 
for their accuracy and dependable 
performance. Today they control the 
pulsing motors of American warplanes. 
Tomorrow they will add new effi- 
ciency, smoothness and certainty of 
action to the planes of peace. Look 
to Holley for carburetor leadership. 

HOLLEY CARBURETOR COMPANY 
5930 Vancouver Ave., Detroit 4, Michigan 


HOLLEY 

c AIRCRAFT , *AU TOMOT I V€, 

CARBURETORS and ACCESSORIES 
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How Up-To-Date are you on ALUMINUM? 


Reynolds oilers great new alloys ... startling 
new advantages in strength-weight factor 


Almost overnight aluminum has come of age. 
/i Today, it’s tough, strong, enduring! Actually, 
new aluminum alloys developed by Reynolds metal- 
lurgists, possess unit_ strengths greater than most 


structural steels . . . yet, section for section, they weigh 
only Vs as much. In addition, these new alloys are 
highly resistant to corrosion. Now the use of aluminum 
is practicable for entire constructions! 



CONSIDER ALUMINUM. Consider the spe- 
cial opportunities— inherent in the new Reynolds 
aluminum alloys. Consider ease of fabrication . . . 
thermal and electrical conductivity . . . reflectivity . . . 
non-magnetic, non-sparking and non-toxic qualities 
. . . pleasing appearance . . . new low costs. And, fi- 
nally, consider Reynolds nationwide production and 
service facilities. 

See Reynolds catalog in Sweet's ... or write for 
Catalog No. 100. Reynolds Metals Company, Alumi- 
num Division, 2536 S. Third Street, Louisville, Ky. 
Consider aluminum . . .CONSULT REYNOLDS! 


REYNOL DS 

lALI 
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O N some types of jobs Norton Open 
Structure Grinding Wheels are making 
spectacular records — especially where stock 
removal is heavy, where contact is broad, or 
where extra coolness of cut is essential. And 
the completeness of the Norton line of Open 
Structure wheels makes it possible to meet a 
wide variety of conditions. 

Norton Open Structure wheels range in size 
from tiny internals to diameters as large as 
24" — and include all popular segment shapes. 
They are available in three types of Alundum 
abrasive, and in Crystolon abrasive for grind- 
ing carbide tools. 

Let a Norton abrasive engineer study your 
grinding jobs and specify Open Structure for 
those on which they can save you time and 
money. 

NORTON COMPANY, WORCESTER 6, MASS. 


Norton Has a 

Complete Line to Choose From 
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“ Electrolytic Corrosion ” is his name. 

He works slowly . . . quietly . . . continuously 
. . . and unobserved. 


Unchecked, he can markedly shorten the life 
of buried equipment. 

Yet, there is a way to protect your underground 
installations ... use Federal Cathodic Protec- 
tion Rectifiers. 

These equipments, incorporating Federal 
Selenium Rectifiers to convert alternating cur- 
t current, send a steady current 
' through the earth sur- 

rounding underground 


Federal Cathodic Protection Rectifiers are 
now at work in all parts of the country . . . 
mounting silent, motionless guard over buried 
investments. 

Stop deterioration of your equipment now. 
Put Federal Cathodic Protection Rectifiers to 
work for you . . . cost of operation is low . . . 
attention required is negligible. 

Write us today for the FTR Technical Infor- 
mation Series booklet “Cathodic 
Protection and Applications of 
Selenium Rectifiers”... get 
the full story on this effec- 
tive means of protection. 

<1 


Federal Telephone and Radio Corporation 


: Newark 1, N. J. 
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that plane you gave up for VICTORY 

Cruising in excess of three hundred miles per 
hour along the routes of the leading airlines, 
the dependable DC-6 will be ready soon to 
take you anywhere over land or sea, with 
comfort, speed, economy and assurance be- 
yond anything you have ever imagined. 


GREATEST NAME IN AVIATION 


DOUGLAS DC-6 
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NO THINNERS ! 




Sherwin 



Never before Thermotile * have aircraft dopes been 
applied with such revolutionary speed, efficiency. 

Never before Thermolite* have elevated tempera- 
tures been used in doping with such complete- and 

Thermotile* Unit 
Plus Thermotite* Products 
Thermolite* is a revolutionary new process . . . not 
just a product or equipment for its application. 
Thermotite* involves a. new kind of application unit 
perfected by The Sherwin-Williams Co. Thermotite*, 
loo, makes use of improved dopes, specially formu- 

Williams 


FOR QUICK ANSWERS TO YOUR WARTIME AERONAUTICAL FINISHING QUESTIONS 


FEWER COATS ! 



THERMOTITE'! 


lated in Sherwin-Williams laboratories. Both dopes 
and unit form the Thermotite* Process, a system 
that- 

Saves Materials, 

Time and Labor! 

Using elevated temperatures, Thermotite* entirely 
eliminates the use of thinners. It substitutes con- 
trolled heal for these critical materials. 

The use of Thermotite* with Sherwin-Williams 
P*D*F • (Pre-Doped Fabric) reduces finishing oper- 
ations as much as 66%%. Hence, the Thermolite* 
System saves time, saves labor, saves thinner and 
thus increases production efficiency. Thermotite * 


is the modern process for finishing modern aircraft. 

Send for Details, 

List of Users 
You just cannot afford 
not to know the whole 
story about this revolu- 
tionary Thermotite* 

Process. Get in touch 
with any Sherwin- 
Williams Aviation 
Finishes technical 
representative located 


AVIATION FINISHES 



WRITE, WIRE, OR PHONE THE SHERWIN-WILLIAMS COMPANY, CLEVELAND 1, OHIO 
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FAFNIR ANTI FRICTION FAIRLEADS 

save space and -weight 
at shallotv control cable bends 


After old-type tube fairleads wore 
out the control cables between inner 
and outer skins or under the floor 
boards of planes, the aircraft indus- 
try tried pulleys. But pulleys of 2 VS" 
D. and up took too much space 
and too much precious weight . . . 
especially for cable bends shallower 
than ten degrees. This was a prob- 
lem for specialists in eliminating 
friction. So these aircraft designers 
put it up to Fafnir as they had done 
successfully many times before. 

And Fafnir came up with a typi- 
cally simple, sensible answer . . . run 
the control cables directly on ball 
bearings, specially designed for the 
purpose . . . Fafnir Anti-Friction 
Fairleads. 

Of course, the doing was not that 
simple. Requirements of strength 
and lightness, of compactness and 
metal thicknesses had to be precisely 
balanced against each other to attain 
a design that would give greatest 
freedom from friction and keep 



Fafnir FLJC3 Fair- 
lead Bearings for ;,Y' 


Fafnir FL3C6 Fair- 
lead Bearings for A" 
cable, or smaller. 


Together with aviation engineers 
and designers, Fafnir reduced the 
problem to just two specialized ball 
bearings which will handleall stand- 
ard aircraft cable . . . one about the 
size of a half dollar for cable or 
smaller and the other about the size 
of a quarter for cable or smaller. 

Both are shielded and prelubricated. 
Shields are stainless steel and other 
exposed surfaces are cadmium plated. 

Just one more instance, in the 
growing list of aircraft-specialized 
ball bearings, of Fafnir leadership in 
bearing service to the aircraft indus- 
try. Data sheet on these Type FL 
(Fairlead ) Ball Bearings is available 
on request. The Fafnir Bearing Co., 
New Britain, Connecticut. 

1 

FAFNIR 

BALL BEARINGS 

For Aircraft Engines and Controls 
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ns < l//uvei'/a/J/ead simplifies 

COMPLICATED CUTTING OPERATIONS 


Walker-Turner 


METAL-CUTTING 
RADIAL MACHINE 


The head on a Walker-Turner Metal-Cutting 
Radial Machine can be quickly set to cut at any 
angle. Cuts wide metal shapes. Will dado, trench, 
miter, even operate with motor in vertical position. 
Patented W,alker-Turner Geared Motor is shock- 
proof, gets shaft closer to work, makes deep cuts 


with smaller blades than in conventional motors. 
Blade feeds through work with shorter cutting arc 
and less frictional heat. Operator gets clear view 
of work, no interference from overhanging arm. 
Write today for complete information. 
WALKER-TURNER COMPANY, INC., Plainfield, New Jersey 



MACHINE TOOLS 

DRILL PRESSES - HAND AND POWER FEED • RADIAL DRILLS 
METAL-CUTTING BAND SAWS • POLISHING LATHES • FLEXIBLE SHAFT MACHINES 
RADIAL CUT-OFF MACHINES FOR METAL • MOTORS • BELT & DISC SURFACERS 
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i&c\\xbiL. delivers 
exceptional results for 
air travel advertisers 





Esquire also delivers exceptional re- 


-rtMUvj, 
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Millions of whirling abrasive wheels, trained in war's tough school of precision 
finishing, each doing a prime job in laboratory, tool room, aboard ship, on pro- 
duction line. And — they're all set and eager to tackle civilian goods when 
peace machinery is singing again. 

Whether it's removing burrs, smoothing edges, squaring surfaces so accurately 
that the finish can be measured in micro inches, or cut-off work — there's a Chicago 
ready to do a top-ranking job for you. 

VITRIFIED GRINDING WHEELS with a 50-year pedigree. Up to 3" in diameter in 
various abrasives and bonds including the famous FV Bond. 

MOUNTED WHEELS. The largest assortment made with a shape and abrasive 
to toke care of every internal and external finishing job. 

CUT-OFF WHEELS. All types and sixes. Now offered with the sensational new 
special-formula RT Bond (rubber or resinoid). 

Send coupon for illustrated Catalog 



CHICAGO WHEEL & MFG. CO. 

1101 W. Monroe St., Dept. AV, Chicago 7, III. 

SEND FOR TEST WHEEL 




liihed our reputation at the Small Wheel 
People of the Industry. 
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This is the twenty-fourth of a series of statements by aviation's leaders on THE SHAPE OF FLYING TO COME 



"Jet Propulsion reaches into Tomorrow!" 

by ROBERT E. GROSS, President, Lockheed Aircraft Corporation 


" r | 1 ODAY, in America’s advanced new types of fighter 
-*■ plane, the industry has been able to combine success- 
fully the jet principle with advanced aerodynamic design, 
"The result is an exceptionally effective weapon of tear. 
While its use will help the tear, the true significance of 
jet-propelled warplanes reaches beyond that. 

"It reaches into the tomorrow of great cargo planes that 
will combine jet propulsion with other forms of power to 
achieve takeoffs with heavier pay loads, increase economy 


of operation with low fuel consumption at high altitudes. 

"It reaches into the tomorrow of the private plane, sim- 
plifying or even eliminating complicated present-day con- 
struction and maintenance problems, facilitating mass 

"And it reaches into the tomorrow of great jet-powered 
transports which with increased speed and comfort and 
reduced noise and vibration, will serve and bring together 
the free peoples of a peacetime world.” 


Whether the plaues of peace are propcllcred, jet-propelled, 
or both — they and the ideas behind them must first be 
sold to America’s "test pilot” market. These are the kind 
of air-minded citizens and air-conscious business men 
you think of when you think of the readers of Time. 

For Time’s more-than-a-million families arc among 
aviation's best postwar prospects for planes and air trans- 
port. More than 36,000 Time readers have a pilot's license 
now; more than 300,000 plan to qualify for one after the 


war. 1 1 n ml rails of llwusanils of TlME-reading executives 
now use the airways to fly their products. Three Time readers 
in ten regularly take from one to 50 airlines trips a year. 

And wherever they fly. Time flics too. Next time you 
are traveling by air look around the plane and see for 
yourself how very many of your fellow-passengers 
are reading copies of Time. For air-minded people are 
TiME-mindcd. They vote Time their favorite magazine 
by a margin of 7 to 1 over their second choice. 


Believing that the ideas of aviation's leaders are always of interest to the aviation industry. 
TIME here gives them wider circulation 
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TOMORROW’S OBJ ECTI VE . . . 


As the course is charted toward Jape 


i. Southern 
the Pacific 


push ahead. Some 
t parts are being 
> another objective 


. . . one in peacetime. When Japan capitulates. 
Southern Aircraft will reveal a program carefully 
thought out for peacetime flyers. When Victory is 
complete. Southern Aircraft's post-war products will 
support all America toward newer and higher goals. 






Rate of Speed is important for suc- 
cessful grinding at lowest cost. Work-carriage 
speed, work speed and wheel speed are all 
closely related to grinding wheel selection and 
economy. 

In the Abrasive Company complete line of 
Grinding Wheels, thousands of combinations of 
abrasive types, grain sizes, grades, structures 
and bond types, meet all essential requirements, 
with due consideration to correct ratio of work 
speed to wheel speed. 




Every Borolon (aluminum oxide) and Electroion 
(silicon carbide) Grinding Wheel is manufac- 
tured under strict laboratory control, checked 
by scientific tests and rigid inspections. The 
identifying blotter on every wheel is your assur- 
ance of the accuracy of specification and top 
grinding performance when wheels are prop- 
erly selected. 


Abrasive Company Distributors stock or can 
make available a wide variety of Borolon and 
Electroion Grinding Wheels; Segments; Mounted 
Wheels and Points; Grains, Bricks and Sticks. 
If you do not have the Abrasive Company 120 
Page Grinding Wheel Data Book, a copy will be 
mailed on request. 


ABRASIVE COMPANY, PHILADELPHIA 37 • DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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PROVE For Yourself How NUGGETS 



Will Save You 


Yes ... Costly, Inconvenient DUPLICATION 
is Necessary with Present Wrenches . . . 

but will be ABOLISHED BY NUGGETS 

C HECK up on your present wrench equipment! You'll be amazed at 
the duplication! And, in a dash, you'll see the advantage of NUG- 
GET Socket Wrenches. NUGGETS offer the FULL RANGE of sockets 
and handles in ONE DRIVE for all work which otherwise requires wrenches 
in TWO DRIVES! All need for %" and V2" wrenches is abolished. 
NUGGETS, in ONE DOUBLE-DUTY DRIVE, reduce your original 
investment, slash replacement costs and help you do better work! 

NUGGETS will be made again, when wartime limitations are 
lifted on the super-grade steel required for this wrench miracle. So 
don't buy old-fashioned wrenches unless you absolutely need them. 
NUGGETS are worth waiting for. 
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Strong aluminum alloys, available through 
Alcoa, now cover a wide range of mechanical 
properties. New design possibilities are 
being discovered by aircraft engineers as 
they employ these Alcoa Aluminum Alloys. 

Lower weight — increased speed — reduced 
consumption — greater payloads- — all these 


are possible through the use of these high 
strength aluminum alloys. 

Information on forming, fabricating and 
heat treating these materials is available 
from Alcoa’s engineers. Call our nearest 
office or write Aluminum Company of 
Americ a, 2182 Gulf Bldg., Pittsburgh 19, Pa. 


SHEET AND PLATE 

for your structural and 
semi-structural parts 
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SPECIAL FEATURES OF TWA 
RECONVERTED STRATOLINERS 

•Wing span — 107 feet 3 inches 

• Length — 74 feet 4 inches 

• Cargo capacity — 7890 pounds 

• Two passenger cabins; main cabin 
seats 28, forward cabin, 10 

• New “warm wall" air condition- 
ing system operating both on the 
ground and in flight 

• B-29 Superfortress type electrical 

•Electric kitchen 


SPANNING the continent is again 
routine for the big four-engine Boeings, 
Navajo, Apache, Zuni, Comanche and Cher- 
okee. After thirty months of global war 
V service under the Army Air Transport Command, 
the immense Stratoliners were returned to TWA, 
reconverted, improved — and resumed cross- 
country schedules in April. 

The four new 1200 horsepower Wright engines 
of each plane are equipped with AC Ceramic 
Aircraft Spark Plugs — symbols of utmost relia- 
bility since World War I — and used by TWA 
and several other leading American airlines. 

AC SPARK PLUG DIVISION • GENERAL MOTORS CORPORATION 
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Fly the Pointer 


I T’S as simple as that! With the 
Sperry Automatic Radio Direction 
Finder, the pilot can quickly obtain 
the bearing of a radio station, check 
the drift, and fly the pointer home. 

The Sperry Automatic Radio Direc- 
tion Finder gives the pilot continuous 
and automatic non-ambiguous bear- 
ing indications, and simultaneous 
headphone reception. Even under 
conditions of severe rain, dust, or 

tained through ^he use of shielded 
crossed loops. 

The non-hunting pointer indicates 
the correct bearing regardless of the 
maneuvers of the airplane or the ef- 
fects of turbulent air . . . there is no 


overshooting of the pointer. This 
feature, together with a very high 
pointer speed, is extremely desirable 
for quick correction of drift when 
small changes in course are made. 

Bearings may be taken on very 
weak signals . . . under favorable 
conditions reception is effective up to 
1500 miles. 

The Sperry AutomaticRadio Direc- 
tion Finder includes a self-contained 
power supply ... 12 or 24-volt opera- 
tion is available by throwing one 
switch on the receiver. Remote bear- 
ing indicators may be used, if desired. 

Write our Aeronautical Depart- 
ment for further information. 



The Sperry Automatic Radio Direction Finder 
is used by TWA, Branijf, Colonial, Worth- 
east, Alaska, and American Airlines. 


SPERRY GYROSCOPE COMPANY, INC. great neck, n. v, 

QHviiiem. of {/so ,9/sorese r tgotfie>*a/*m IOS ANGELES • SAN FRANCISCO • SEATTLE • NEW ORLEANS 

J CLEVELAND • BROOKLYN • HONOLULU 
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• If the pumping of gasoline, water-alcohol or other fluids is important 
to you, then do not underestimate the value of high precision engineering 
in the pumps you select for your long range peacetime program. 

The wide and varied experience of Romec in solving numerous pump 
problems for many years will enable us to serve your peacetime needs 
even better than before the war. 

We salute the Navy and the Air Forces for having given us the oppor- 
tunity to do an engineering and production job that exceeded expectations. 


ROMEC PUMP COMPANY • 117 ABBE ROAD, ELYRIA, OHIO 
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"Quilting" of fabric covered surfaces at 400 
M. P.H. plus puts extra strain on doped fab- 
ric .. . demands a finish that won't crack un-^ 
der deflection even in the stratospheric cold. 

Here's the perfect set-up for EMYCEL. Sub- 
zero temperatures don't faze this all-climate 
fabric finish. Its super-flexibility is just as.effi- 
cient in the stratosphere' as in the humid heat 
of the tropics. 

Super-flexibility at low temperatures is just 
one of the unique advantages of EMYCEL, 
This Roxalin engineered system can be ap- 
plied in any weather without blushing. Four 
or five coats do the work of eight to twelve 
of conventional material . . . cuts down fabric 
finishing time as much as 30%. Roxalin's pat- 
ented fungicidal principle protects fabric 
against mildew and dry rot. 

EMYCEL is C.A.A. approved and backed by 
more than four years of world-wide service on 
all types of aircraft. Write to Department 805 
for complete technical portfolio. 


roxalin3<4^1finishes 


WATCH 

AVIATION. July, 19< 


ROXALIN 


I N 


AVIATION 



Settf/i M/hu/ 


West Coast Office: Stewart -Warner Aircraft Heater Engineering atul Service 
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1 1 ODAY, thermal anti-icing is on the job 
A- in our huge cargo ships and bombers. 
It is proving itself to be the answer to icing 
conditions in the toughest kind of weather. 
It is saving lives and enabling missions to 
be flown that otherwise would be an impos- 
sibility. On today’s performance alone, 
greater safety from icing is definitely assured 
—now and for the future. 

The reasons for the superiority of thermal 
anti-icing are simple. It can provide complete 
protection against the formation of ice on 
wings. It can be made so simple that its oper- 


ation does not require any special skill on 
the part of the pilot. The use of heat sources 
with the reliability and long life of those 
made by South Wind can make thermal anti- 
icing systems practically free from service or 
maintenance problems. 

For instance — to date, 9000 South Wind 
heat exchangers have been installed on 
combat aircraft. Many of these exchangers 
have been in continuous service for approx- 
imately a year. There has not been one report 
of exhaust gas leakage— except through battle 
damage. 


i f-featiny 

1273 Westwood Boulevard, West Los Angeles, California 
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W ITH this Emerson-Electric Aircraft Motor Data 
Book you can greatly simplify your design problems. 
It contains more than 3,200 pertinent specification details 
on 405 Aircraft Motors, with ratings from l/200th to 6 h. p. 
— Full-load standard speeds from 1750 to 7500 r. p. m.— 
Weights from 17 ozs. to 23 lbs. — Full-load amperes from 
0.9 to 290— Reversible or unidirectional rotation— PLUS 
numerous modifications of speeds, mountings, drives, and 
couplings. 

To help you with any special Aircraft Motor application 
problem, a competent sales engineer from your nearest 
Emerson-Electric sales office is available for consultation. 
THE EMERSON ELECTRIC MANUFACTURING COMPANY 
ST. LOUIS 3, MO. 

Branches: New York • Chicago • Detroit • Los Angeles • Davenport 


ierson ^fesiiseimic 


MOTORS • FANS 


APPLIANCES 
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'C4teWS BALL-BEARING SCREW AND 


The Saginaw Recirculating Ball-Bearing Screw and 
Nut offers revolutionary friction-free operation, in- 
troducing new efficiency to unlimited applications. 
Moving smoothly on rolling balls inserted between 
the threads of the nut and the screw, it boosts actu- 
ating efficiency to 90 per cent and up, for the first 
time in the science of screw mechanics. 


Aircraft designers have been quick to recognize 
the importance of the Saginaw Ball-Bearing Screw 
and Nut in their field. It can be used to actuate wing 
flaps, surface controls and trim tabs; to raise or 
lower landing gear; to open and close loading 
doors or bomb bay doors; to turn turret mecha- 
nisms; to operate wing-folding 
devices, and for varied other 
uses. Wherever there is a prob- 
lem of elevating or lowering. 



opening or closing, expanding or contracting, the 
Saginaw Ball-Bearing Screw and Nut brings new 
friction-free efficiency. 

Freedom from friction permits greater speeds with 
less heat generation . . . reduces horsepower and 
weight requirements of the driving mechanism . . . 
insures smooth, positive action. Our engineering 
department will be pleased to work with you in 
designing the right unit to meet your requirements. 



THE PRINCIPLE— Unlike the ordi- 
nary nut and bolt, the Saginaw Ball- 
Bearing Screw and Nut has rolling 
balls inserted between the threads 
of the nut and bolt, thus easing 
friction and decreasing actuating 
effort. The balls recirculate through 
a special raceway (see inset). Op- 
erating effort is decreased two- 
thirds; efficiency is above 90 per cent. 

KEEP BUYING WAR BONDS 


□ 


Sa 


ft* 
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Gear 


GENERAL MOTORS CORPORATION, saginaw, Michigan. 


MANUFACTURER OF STEERING GEAR ASSEMBLIES, STEERING LINKAGE ASSEMBLIES, 
UNIVERSAL JOINTS AND PROPELLER SHAFTS, DIESEL ENGINE AND AIRCRAFT PARTS. 
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( PRECISION 


. 58 'operations me necessary to ' 

produce This unusual bolt for an aircraft 
engine. A lew of Ibeae being external; 
and ftjtemai form-grinding. beat Ixecfting. ,i 


Lawson machine and tool co. SSlfe 

tSU MOUNTAIN AVENUE, MALDEN” 48, MASSACHUSETTS 
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Wide range of applications foinew Pressure Sealing Zippers 



Zippor tightly 


Perhaps you can use this 
quick opening and closing 
air- and water-tight seal 


E VEN under high pressure, 
liquids and gases can't leak 
through a new kind of Zipper 
recently introduced by B. F. 
Goodrich. Its positive sealing 
action, coupled with the advan- 
tages of quick opening and clos- 
ing, has opened the way to many 
interesting applications, some of 
which are illustrated. 

Below is a cross-sectional dia- 
gram showing how this positive 
sealing action is achieved. B. F. 
Goodrich engineers have taken 
a slide fastener and added a 
precision-molded rubber seal 
that opens and closes with the 
fastener. It is a unique arrange- 
ment of overlapping rubber lips 
which provides an effective and 
complete seal from zero pres- 
sures to pressures up to the 
structural strength of the fastener 

Pressure Sealing Zippers can 
be applied to metal, fabric, or 
sheet rubber, provided a sufficient 
clearance is allowed for proper 
operation of the fastener. They 
may be installed by stitching or 
cementing, depending on appli- 


These Zippers are effective in 
a wide temperature range. The 
rubber won't crack when bent at 
-70° F. nor become soft at 1 50° F. 
Weatherability is good: aging 
tests have shown present com- 
pound is best for this type of 

4 Styles Available 
STYLE 400j Non-separating type. 
Seals throughout its entire length but 
is open at the top. Slider operates from 
either or both sides. 

STYLE 4IOi Separating type. Seals j or 
entire length but not at end. Slider 
operates j rom either or both sides. 
STYLE 420: Non- separating type. 
Seals at both ends and along entire 
length. Slider operates from side op- 
posite sealing lips. 

STYLE 4301 Non-separating type. 
Seals at both ends and along entire 
length. Slider operates from either 

The above styles use Talon fas- 
teners size 1-A. A smaller size on 
a Talon 5-6 is available in styles 
500, 510, 530 corresponding to 
the 400, 410 and 430 described 
above. The B. F. Goodrich Com- 
pany, Aeronautical Division, 
Akron, Dept.A-7, Ohio. 



All made 
by B. F. Goodrich 


. . . Tirol for light plonoi. 








Size 1 Switchette 
Dimensions: by J4 by J4 inch 


• These little electric switches are found in some 
vitally important places on planes of many types, 
and their small size is their biggest asset. Only 
1M by 34 by J4 inch over-all (excluding ter- 
minals), they fit applications where no larger 
switch could be used. Yet they are available in 
ratings up to 10 amperes at 24 volts d-c (230 
volts a-c) — and are mechanically sturdy enough 
for millions of operations. 

Despite their small size, these switches are 
lightning-fast in action, and have high resistance 
to physical shock. They meet government specifi- 
cations covering resistance to corrosion and 
vibration. Because of these and other tough 
characteristics, Switchettes are ideal for built-in 
aircraft electric control equipment that has to 
“take it.” A double-break contact arrangement 
helps to solve many tricky circuit problems. The 
mechanism is designed to operate in ambient 
temperatures of 200 F to minus 70 F, and at 
altitudes up to 50,000 feet. 

To help with your important new designs 

More than 200 modifications of the Size 1 
Switchette have already been developed to meet 
special circuit requirements. In addition, we 
have a variety of limit switches, pressure 


switches, transfer and selector switches, push- 
button stations, thermostats, and timers built 
around this small, reliable Switchette. Perhaps 
the use of some of these ready-made devices 
will help you save time or lick a problem that 
involves limited space. 

Full details in our catalog 
Bulletin GEA-3818C gives dimensions and 
operating characteristics, and lists many typical 
modifications of the Size 1. If you don’t already 
have a copy, ask for one today. Our engineers 
will be glad to assist you in adapting Switchettes 
to your needs. General Electric Company, 
Schenectady S, New York. 



PRECISION PRODUCTS 
AND ENGINEERED SYSTEMS 
FOR AIRCRAFT 


Buy all the BONDS you can — and keep all you buy 


GENERAL (M) ELECTRIC 
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STEADY JOBS 
and EQUIPMENT BUYING 


S USTAINED employment is not an attainable 
goal unless we can moderate the erratic fluctu- 
ations which have characterized the markets 
for producers’ equipment in past periods. 

In the 35th editorial of this series, “Sustained 
Construction Activity”, it was pointed out that there 
is no specific that can cure our economy of its 
“boom-or-bust” proclivities. Rejecting the notion 
that the construction industry could be so managed 
as to stabilize business as a whole, that editorial 
stressed the important contribution it could make 
to that end, and suggested several practical expe- 
dients through which construction activity might be 
regularized. 

Producers’ equipment represents an area of pro- 
duction quite as broad and diverse as construction, 
though smaller in aggregate value. The classification 
embraces all types of durable equipment bought and 
used for profit— locomotives, motor trucks, electric 
generators, conveyors, machine tools, farm imple- 
ments, and so on down to surgical instruments and 
dentists’ drills. 

Although the output of such equipment averages 
over a long period only 5 or 6 per cent of the nation’s 
total output, it resembles construction in its extra- 
ordinary ups and downs. While its component items 
differ widely in the amplitude and violence of their 
fluctuations, the class as a whole is one of the most 
unstable sectors of the economy, making therefore a 
quite disproportionate contribution to the cyclical 
swings of total production and employment. From 
1929 to 1932, for example, the decline in the output 
of producers’ equipment (at constant prices) was 
65-70 per cent, in contrast to a decline of 25-30 
per cent in the national output exclusive of such 
equipment and construction. 

A more recent example of the volatility of demand 
in this field may be found in the movement of a 
monthly index of orders for industrial equipment, 
which rose from 92 in the spring of 1936 to 160 in the 
spring of 1937, falling thence to 65 in the summer 
of 1938 and rising again to 142 in the fall of 1939. 
Such fantastic oscillations present an obvious and 
inescapable challenge to all concerned with eco- 
nomic stabilization. 

Not only are these fluctuations bad for the econ- 
omy; they represent demonstrably bad buying policy 
on the part of the purchasers of equipment. Peaks 
in demand come characteristically just before a busi- 
ness depression (1919, 1929, and 1937, for example) 


when machinery costs the most to buy and install 
and when it has the lowest expectancy of continuous 
use. At exactly the wrong moment everyone wants 
to buy. In the depression itself, on the other hand, 
with costs down, and with nowhere for the economy 
to go but up, equipment is a drug on the market. 
No one wants it when it is cheap and has the greatest 
prospect for steady employment. Here is a behavior 
pattern so profoundly irrational there must be hope 
for its correction. 

There is an inveterate tendency for business man- 
agement to forecast the future simply by projecting 
the trends of immediate past. Although it is axio- 
matic that the chance for an extended period of fur- 
ther prosperity is inversely related to the duration 
of the prosperity already experienced, this truism is 
generally ignored. The longer the boom has run, the 
more certain is business management that it will 
continue indefinitely. Convinced at last by “actual 
experience” that prosperity is here to stay, execu- 
tives give the green light to commitments for expan- 
sion and modernization previously deferred in a 
skeptical attitude of “wait and see”. The result, so 
often repeated in our economic history, is an ex- 
plosive burst of demand for equipment coincident 
with, and contributing to, the final spasm of a 
boom. Witness the phenomenal rise in industrial 
equipment orders during 1928 and the spring of 
1929. 

The same prophetic illusion works in reverse dur- 
ing a depression. Recent experience is projected into 
the future. Although the mathematical probability 
of an imminent and prolonged period of prosperity 
increases directly with the duration of a depression, 
it finds little reflection in business decisions. Timidity 
and caution are the order of the day. 

Compounding the errors caused by faulty per- 
spective, are a number of influences which make 
it extremely difficult for individual enterprises to 
follow a policy geared to sensible long-term con- 
siderations. In a boom, particularly in its climactic 
phase, most producers find their order books crowd- 
ed beyond the potential of their current capacities 
and are faced with the alternatives of expanding 
or losing trade to competitors. In depression the 
situation is reversed, and producers with unused 
facilities find it difficult to justify increases in then- 
capital charges. 

An even more controlling factor in many cases is 
the availability of funds. This is especially important 




for small concerns. Typically such firms enjoy but 
limited credit, and with no ready access to the 
securities markets, their capital expenditures depend 
primarily on earnings. When they are making 
money, they can afford to buy equipment; when 
they are losing, they largely disappear from the 
equipment market. Even great enterprises, though 
less dependent on earnings as a source of capital 
financing, are profoundly influenced by the volume 
of internal funds available for the purpose, a volume 
as a rule far greater in prosperity than in depression. 
Moreover, it is usually easier in good times to obtain 
outside funds through the sale of stock or by bor- 
rowing, since in bad times bankers, underwriters, 
and investors are susceptible to the same timidity 
and caution that afflict business management gen- 

We are dealing here with a combination of psy- 
chological, physical, and financial forces which con- 
spire to aggravate the instability of demand for 
capital equipment. What can be done to reduce this 
instability and thus to bring equipment purchasing 

There is no panacea, no royal road to the solution. 
The problem has been with us since the beginning 
of the industrial economy. It is complex and difficult. 
It is not, however, wholly intractable. We may rea- 
sonably hope that industry will, through intelligent 
effort, make substantial progress toward a satisfac- 
tory solution. The industrial equipment field is one 
in which government, except for war periods, has 
exerted little direct control. The best insurance 
against the institution of government measures is to 
so conduct activities in the equipment field that no 
justification for government interposition can be 
made. 

☆ * * 

1. The first and most important step is for industry 
itself to reconsider its heretofore haphazard and oppor- 
tunistic policy in the purchase of equipment, substi- 
tuting so far as possible a regularized, long-range 
programming of expenditure that will resist both the 
excited long-buying of booms and the equally disturb- 
ing underbuying of depressions. Such long-range pro- 
gramming is particularly appropriate and advantageous 
for large enterprises in established industries such as 
railroads, electric power, steel, automobiles, and the 
like, but it makes sense much more generally. 

Once executives come to realize that a reasonably 
stable equipment program contributes not only to the 
welfare of the economy but also to the lowering of 
their long-run equipment costs, the opportunity to com- 
bine a public service with private advantage should 
induce them to recast their policies accordingly. 

There is an even more compelling reason for pur- 
chasers of industrial equipment to do everything pos- 
sible to regula r ize their demands. Some concerns 
unquestionably will find themselves in a postwar posi- 
tion where speedy delivery of needed equipment, even 
though it involves the payment of premium prices, will 
seem to be justified. But there is no system of accounting 
that can show it to be a profitable transaction to pro- 
mote an equipment industry boom that runs a brief 


course only to collapse when the backlog of deferred 
maintenance and development has been satisfied. That, 
historically, has been the trigger which trips the door 
to the depression phase of the business cycle. No imme- 
diate advantage can compensate for the contagious 
paralysis that infects all business enterprise when 
major layoffs occur in any major segment. No pre- 
cautionary measures, self-imposed by business, can be 
regarded as unduly severe if they can prevent this 
devastating blight. 

2. Financial agencies can and should play a respon- 
sible role in regularizing equipment demand. Funds 
for the purchase of producers’ equipment should be 
offered boldly and at low interest during depression 
periods, and should progressively tighten as a boom 
market bids up the price of purchase and installation. 
Banks and financial houses have excellent facilities for 
gathering and interpreting market and general eco- 
nomic information. It is good business for them, and 
for the national economy, to exercise their accepted 
discretions in a manner that will help to promote 
economic stability. 

3. There now is almost universal recognition of the 
need for a thorough-going revision of our corporate tax 
structure to the end that effective incentives may be 
offered for private capital investment. The possibility 
of including provisions which would offer special tax 
concessions to equipment investments made in depres- 
sion periods is worthy of intensive exploration. 


The fundamental problem here is educational. If 
all business enterprises in a position to do so were 
to regularize their equipment expenditures, it would 
have a tremendously beneficial effect. True, it would 
accomplish no miracles. For many concerns it is not 
feasible to schedule equipment buying over a long 
period. Even those who do schedule it are likely in 
practice to attain only a relative stability. It must be 
acknowledged, moreover, that few programs could 
withstand indefinitely a very deep and prolonged 
depression such as we had in the thirties. Never- 
theless the adoption of stabilization policies where 
feasible would make a signal contribution both to 
the restraint of booms and to the mitigation of de- 
pressions. Here is somet hin g industry can do for 
itself. 

It is easy to disparage such remedies for economic 
instability as are here proposed on the ground that 
they are partial only. However, joined with others 
also partial, they can achieve in combination a solid 
progress toward the goal of sustained high level em- 
ployment-progress that is unattainable through eco- 
nomic cure-alls. The road suggested is a slow road, 
and difficult, but it leads upward. 



President, McGraw-Hill Publishing Co., Inc. 
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Cutbacks Must Be Handled With Care 


W ith military victory in Europe less than two 
months old there are disquieting signs of di- 
vergent views among the victors and many unsolved 
political problems in many places in the world. Those 
who expected a miracle to rise up out of the mist 
of San Francisco Bay are destined for disappointment. 
Those who are more realistic in their appraisal of world 
peace efforts know that there are years of disheartening 
work ahead before the complete structure of a security 
organization can be built and made to function. 

In spite of all these cold facts a substantial segment 
of the American people has written off the war and 
settled down to personal postwar planning. Even in 
Congress legislation important to our future security 
has been sidetracked or is being shelved at a time when 
we as a nation are becoming much less warlike each 
succeeding day. 

We are still awaiting the initial steps in the formula- 
tion of basic long term airpower policies. And our 
capacity to build aircraft has already begun to be cut 

back. 

W e cannot expect to maintain our aviation indus- 
try at wartime levels indefinitely, but we must 
not be too eager to cut it back. There is less to 
be feared from orderly deflation than there is from the 
possibility of unwillingness of the American people to 
maintain our dominant airpower. As long as the indus- 
try is not permitted to shrink below the point where it 
can develop a continuous procession of new and better 
design ; as long as it preserves a sound nucleus capable 
of quick emergency expansion, we need have no fears 

But a minimum point must be determined and no 
degree of complacency must be permitted to influence us 
to go below it. In no other major nation in the world 
is aviation technology being permitted to lag, and we 
dare pot arrest scientific progress by impairing- our 
efforts in that direction. 
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I N ms brilliant Wilbur Wright Memorial Lecture, 
excerpted on page 106, Civil Aeronautics Adminis- 
trator T. P. Wright has made some predictions, in 
terms of employment, of the size to which the whole 
aviation industry may be expected to shrink 8-12 years 
after the war. If these estimates are possessed of the 
same uncanny accuracy as those he made for the expan- 
sion of the manufacturing industry, we may rely on them 
as completely as did hundreds of manufacturers planning 
their expansion. 

Mr. Wright envisions a total personnel level of more 
than 600,000, including manufacturing, operations and 
government agencies. This estimated figure represents 
a substantial shrinkage from the war time peak but is 
about twelve times the prewar level. Of this total some 
335,000 employees are expected to constitute the per- 
sonnel of the manufacturing industry, but only 210,000 
will be engaged in military aircraft manufacturing. 
Whether this number will provide an industry suffic- 
iently large for our national security is a question de- 
serving urgent consideration. 

Mr. Wright probably bases his estimates on the as- 
sumption that in 8-12 years we will have reached a 
period in which the nations of the world have learned to 
settle their disputes by diplomatic means. This is a 
condition for which all of us most fervently hope. But 
it is the interim period which we are just about to enter 
that will be the critical time in world history. 

The prospects that the United States can influence 
the world toward peaceful ways will be much brighter 
while we possess the world’s largest air force and the 
productive capacity to keep it in the dominant position. 

technological leadership — the hope for world peace will 
fade with great rapidity . 

EDITOR 
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The final plank in the program is 
the development of the personal air- 
craft itself, which, although it will be 
carried out in detail by the aircraft 
manufacturing industry, will be fos- 
tered and aided by the CAA. It is be- 
lieved necessary in order to attain our 
present goal consisting of a registered 
total of 400,000 planes ten years hence, 
that the personal aircraft must be con- 
siderably improved in a number of re- 
spects. Its price must be reduced, its 
safety enhanced, its utility increased by 
means of improved performance, and 
several features added which will make 
it in general more attractive. Here I 
refer particularly to such improvements 
s the decrease in noise, making flying 
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pants of the plane, but for the resi- 
dents living adjacent to the airparks, 
which, under our airport program, 
must, we feel, be located within resi- 
dential sections if they are to serve 
their proper purpose. Another feature 
in the development of the airplane it- 

of the Maclaren gear developed in Eng- 
land, which will make crosswind land- 
ings safe and practicable. 

It is the hope of those of us in- 
volved in carrying through this pro- 
gram that we may contribute towards 
meeting the overshadowing need of 
our generation for intelligently organ- 
izing government opera- 
tion dedicated to the ad- 
vancement of the common 
good — in this case, avia- 
tion. In this highly spec- 
ialized age it is particu- 
larly necessary that gov- 
ernment cooperation be ex- 
tended in such fields, as the 
average man cannot possi- 
bly keep abreast of the ra- 
pidity of technical ad- 

Another point to note is 
the cooperative nature of 
development, contributions 
coming from many people 


in many nations. This was amply evi- 
dent to me during my trips to Eng- 
land during the war, when a slightly 
different point of view which had 
gained ascendancy in your country led 
to long trains of fruitful speculation 
on developments which we were con- 
sidering or had undertaken. 

It is important that we use this vast 
reservoir of knowledge acquired dur- 
ing the war for advancing the general 
welfare thereafter. Through intensifi- 
cation of research and implementation 
of technical education, and with the 
groundwork in technical development 
in aviation which we now inherit, we 
are, I believe, on the threshold of the 
greatest period of aeronautical develop- 
ment that has yet been witnessed. 

To mention but a few items which 
may revolutionize development I would 
cite: the gas turbine and jet power 
plant, which will increase in efficiency 
as aircraft speeds go up, thus making 
aerodynamic development a limiting 
factor in speeds to bi 






(including the propeller) al- 
ready reached at speeds of 475 mph., 
laminar flow wings; the development 
of structural designs suitable for such 
wing shapes, especially in thin sec- 

barrier — compressibility. 

Our greatest effort from the re- 
search standpoint in the next period 
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of time will be the investigation of 
aerodynamic phenomena at supersonic 
speeds. Possibly we have far to go 
before transcending the speed of sound, 
but the rapidity of present develop- 
ment indicates that this may be accom- 
plished in the not too distant future. 
It is of interest to note that, having 
passed the speed of sound, there is 
some reduction in drag coefficient. 

Developments of comparable magni- 
tude and of equal importance to avia- 
tion are to be found in the electronic 
field. Electronic devices which will 
make all-weather operations safe and 
practicable are already in the offing and 
further developments, probably using 
radar, will make air traffic control a 
matter of individual separation as on 
the roads rather than by ground in- 
struction and control. Each pilot will 
do his own flying, so to speak, his own 
instrument weather navigating, deter- 
mining from his instrument board 
“screen” his proximity to others. 

Then there is the helicopter, (only 
just getting itself off the front pages 
of popular magazines), which will ex- 
perience an intensive development 
which bids fair to make it a popular 
private plane of the future. It will 
supplement the air transport plane as 
the automobile does the railroad. There 
are, of course, possibilities of combina- 
tions of rotating and fixed-wing air- 
craft, which may achieve both low 
landing speed and high 
cruising speed, not appar- 
ently attainable by the heli- 
copter itself. 

Accompanying these 
technical developments is 
the need for simplifying 
operation of the aircraft 
and reducing costs, partir- 

ficld, so as to make possi- 
ble the tremendous expan- 
sion there which malty 
envisage. 

Again I express it as 
my considered belief that 
(Turn lo page 260) 
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Concluding a most important series, this veteran industry leader 
shows that adequate air transportation, postwar employment, and 
national security factors all contribute to one urgent demand — 


Let's Have Feeder Airlines Now 

PART IV OP A SERIES 

By JAMES G. RAY. Kfce-ftwftfarf. SoMwart Airway . Co. 


A FACTUAL APPROACH tO the 

problems of feeder airline 
service has been the aim in 
our preceding three articles. Traffic- 
projections for feeder towns, for 
example, were based on the actual 
traffic generated by towns of similar 
size and location having air service 
in 1940. The results of this method 
of study must be interpreted in rela- 
tion to other basic considerations. A 
more philosophic approach is neces- 
sary to see the whole problem in its 
true light. 

The sample towns did not have 
feeder airline service — they only were 
afforded the local air service that a 
trunk line can furnish as a by-product 
of its through service. And there is 
a great difference. The schedules 
were generally infrequent and the 
service at inconvenient hours. That 
a seat would be available was uncer- 
tain. Flights were often delayed, pos- 
sibly by adverse flight conditions a 
half-continent away. 

Such service is a poor measuring 
stick by which to judge the patron- 
age that can be expected of a feeder 
service laid out to meet the specific 
travel needs of the people who live in 
the smaller cities and towns. 

CAB member Josh Lee has pointed 
out the inadequacy of this approach by 
saying: "I cannot agree with those 

who continue to insist that there will 
be no phenomenal increase in aviation 
after the war. They take a certain 
percent of the passengers who, before 
the war, crossed the Atlantic by 
steamer, first-class, and a small per- 
cent of those who traveled steerage — 
add them together, project them, and 
say, ‘this is the maximum number of 
passengers who can be expected to 


cross the Atlantic after the war.' It 
would have been just as logical to 
have determined how many people 
crossed the American desert by stage 
coach, projected that figure, and then 
announced, ‘this is the minimum num- 
ber of passengers who may be ex- 
pected to cross the United States by 
rail.’ " 

Also, Martin Taitel, a research 
analyst for the CAA has pointed up 
the ultra conservative market surveys 
made in the early days of the auto- 
mobile by people who tried to project 
its utility by analyzing the actual use 
then being made of the buggy and car- 
riage. Some of their estimates of the 
number of automobiles that could be 
sold annually were considered fantastic 
at the time — but proved to be a very 
small percent of the actual volume of 
manufacture a few decades later. 

Many journeys not made at all now 
would be made if suitable transporta- 
tion were available, but the volume of 
this extra traffic only can be "guessti- 
mated”. We can imagine that Farmer 
Brown who has a chicken ranch at 
Concordia, Kan. would attend a poul- 



trymen’s association luncheon in Kan- 
sas City if that 200-mi. trip could be 
made without interfering with the 
daily chores around the ranch. Mrs. 
Brown would come in more often to 
do her shopping, and Junior could be 



taken to see that Kansas City special- 
ist about his ear trouble. 

All studies of transportation indi- 
cate the large amount of travel between 

center. This type of traffic can be 
tapped only by a local air service laid 
out to fill the needs of the residents 
of the satellite communities. To esti- 
mate the volume of this feeder airline 
traffic by using long-haul traffic 
records is obviously too conservative. 
Thus the profits to the government 
from establishing a system of feeder 
airlines would be much greater than 
the amount shown in the previous 
articles. 

It has not been possible to combine 
local and long-haul transportation in 
any other means of transport. We 
wouldn’t expect the Queen Mary to be 
used to bring passengers across the 
Atlantic and then to deliver them to 
the dozen or more cities along our 
Eastern Seaboard. Nor would the 
Twentieth Century Limited or the 

10* 
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Super Chief be used to carry local or 
commutation traffic between the larger 
cities and their suburban towns. 

In the air, too, different types of 
traffic will be carried in different 
vehicles. It just doesn't work to land 
transcontinental planes at Concordia. 
The schedules are set for the con- 
venience of larger cities farther away 
and would not fit the local needs. Nor 
would they be reliable or dependable 
enough for local use, because any delay 
occurring anywhere along the trans- 
continental route might cause Farmer 
Brown to miss his luncheon engage- 

But, so far there has been no 
separation of local and long-haul 
traffic in air transport. The only 
available type of service has been long- 
haul. 

Thus it becomes apparent that 
feeder service is to be a separate opera- 
tion from long-haul or trunk line serv- 
ice.. Different equipment, traffic, and 
operating procedures will require a 
different operating organization from 
top to bottom. 

In the other forms of transport, 
except rail, the separation is so com- 
plete that there is little if any economy 
in having both operations conducted 
by the same operating company. In 
the case of the railroads, the two types 
of equipment used for the two kinds of 
traffic must use the same tracks. But 
this reason for having one company 
furnish both kinds of service does not 
apply in air transportation. 

It is obviously quite possible to have 
the same management own and control 
the two separate operating organiza- 
tions. An organization making fine 
watches and one manufacturing con- 
crete mixing equipment could be under 
the same management, too. But it 
would be an unusual group of men 
who could understand the management 
problems of both businesses. As a 
general rule, the efficiency of manage- 
ment deteriorates when its efforts are 
divided between unrelated activities. 

The difference between carrying 
long-haul and short-haul air traffic is 
not as great, of course, as that between 
the manufacture of watches and con- 


crete mixers. But there is still a very 
substantial difference. To begin with, 
different and specially designed air- 
craft will be required for feeder opera- 
tion. It follows that there will be a 
need for a separate staff of pilots who 
are expert on operating this aircraft 
and who are thoroughly familiar with 
the flight procedures necessary. These 
different operating procedures will re- 
quire separate dispatching and flight 
control personnel. 

It also follows that maintenance and 
overhaul will be different, with dif- 
ferent personnel, separate tools and 
shops, and different spare parts and 
equipment. Even the traffic depart- 
ments would need different people to 
solicit the two kinds of traffic. The 
printed literature, posters and adver- 
tising would be separate because it 
would be amed at a different market. 

A trunk line could, it must be stated, 
establish a separate division to operate 
feeder service. This separation could 
extend on into management, and con- 
ceivably a good operating job could be 
done for each type of service. But 
the arrangement would not result in 
greater economy — chances are that the 
feeder operation would be neglected, 
that it would become a stepchild, so to 
speak, while the long-haul operation 
would rate more prestige and manage- 
ment attention. Thus the more 


capable personnel would be drawn 
away from the feeder operation and 
it would be left with inferior direction. 

But there are a number of other 
reasons why it is in the public interest 
to have the feeder network operated 
by independent operators. Probably 
the most valid of these is the attitude 
of the trunk airlines toward feeder 
service, as expressed by their man- 
aging officers. By and large they are 
just not interested. 

As would be expected, policies vary 
with different companies, but though 
great efforts are being made by all 
the organizations to expand their long- 
haul services, only a very few of the 
smaller ones are willing to provide 
feeder service. To put over some- 
thing new requires, first, an open mind 
and, second, a belief in the project. 
From public statements and from the 
positions taken in the recent CAB 
regional hearings, it is obvious that, 
with few exceptions, the trunk airline 
managements have neither. 

It is an accepted economic principle 
that a new type of business can best 
be promoted and developed by an or- 
ganization whose primary purpose is 
the operation of that business. De- 
velopment of feeder airlines is in itself 
a big job and will require the full- 
time attention of its management. Cer- 
tainly development of such lines is 
too big a job for a part-time manage- 
ment that has repeatedly shown a 
lack of interest. 

Another important reason for inde- 
pendent feeder line operation is the 
problem of controlling competition 
between the two or more trunkline 
operators presently serving each of 
the larger trade centers which form 
the logical hubs of feeder systems. In 
the interest of economical operation, 
it will be desirable to have all feeder 
routes radiating from any one c 
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by the same feeder operator. The 
economy of size cannot be realized 
otherwise. If any of the trunk lines 
serving a trade center should be fran- 
chised for the feeder operation, it is 
logical to expect competitive practices 
that might not be in the public interest. 

Traffic generated on the feeder 
routes would arrive at the center 
already ticketed for more distant com- 
mon points of service over the opera- 
tor’s own trunk lines, regardless of 
whether the schedules were the most 
convenient or whether the services 
were more acceptable. By adjusting 
its own feeder and trunk line sched- 
ules, it could be made very difficult 
for passengers to use competing serv- 

Thus the feeder operation would be- 
come a weapon of competition and a 
means of generating long-haul traffic. 
An operation designed to accomplish 
this purpose would fail to serve the 
real needs for local and short-haul 
transportation. Only an independent 
operator could be expected to approach 
this problem from the standpoint of 
public .need. 

In the bitter fights for new routes 
now raging between the existing air 
carriers, the urgency of protecting the 
sources of their traffic is revealed. 
Frequently, smaller towns already 
having air service arc applied for. not 
because the towns need extra service, 
but because the new applicant wants 
to get a share of the long-haul traffic 
originating from them. 

If trunk lines were to operate feeder 
services, this practice would continue, 
possibly until each carrier operating 
into a trade area center also would run 
a feeder service to each satellite com- 
munity. Such a pattern would, it is 
felt, be very uneconomical, but would 
be a logical result of each carrier's 
efforts to protect its long-haul traffic 
at the source. 

An independent operator would he 
free to fully develop the local and 
short-haul traffic by rendering the 

to the public. His schedules would 
connect impartially with trunk line 
schedules to provide the greatest con- 
venience to his passengers. 

Actually some trunk airlines have 
maneuvered themselves into a very odd 
position as to their feeder airline pol- 
icies. They realize that it isn’t very 
practical for them to go after local 
traffic. Too, their energies and re- 
sources presently are being absorbed 
in plans for the expansion of long-haul 
operations. But they don’t want new 
operators in the air transport field; 
so they have taken the position that 
the nearly one-third of our population 
living in the smaller cities and towns 


should not have air transportation. 

Usually in considering the need for 
feeder service a study is made of the 
travel requirements of the small towns 
to which service is being extended. 
Actually this is only half the story. 
The people living in the larger cities 
already receiving direct air service are 
being given an expanded and a more 
valuable service, too. It has often been 
pointed out that feeder lines would 
bring direct air service to nearly an 
additional one-third of our population. 
The third that is already receiving 
direct air service could go to a much 
larger number of places by air and 
consequently would be greatly bene- 
fited by feeder service. 

The greatest justification for a na- 
tional system of feeder lines is their 
usefulness as transportation. They can 
supply a service affording greater 
speed and convenience than any other 
media of transport. But there are other 
national benefits that would result from 
establishing such a system at this time. 

A national air feeder system fur- 
nishing service to most of the towns 
large enough to support it would pro- 
vide employment for a goodly number 
of our returning veterans — nearly as 
many as can be employed by the trunk 

From our experiences during the 
early ’30’s we know how terribly ex- 
pensive unemployment can be to the 
nation. Our reconversion and re-em- 
ployment process after the war will be 



avoiding the dole and WPA type of 
relief. The amount of re-employment 
that feeder airlines can give is great 
enough to assume national importance. 

This is doubly true because of the 
kind of jobs that would be provided. 
Our national defense will require that 
all phases of our aviation industry — 
developmental, production, and oper- 
ational — be maintained at a high level. 

The public knows how small a res- 
ervoir of aviation technicians this 
country had at the time of Pearl 
Harbor, This shortage cost us billions 
of dollars. The greatest lesson we can 


learn from this war is the appalling 
cost of not keeping our weapons ready. 
Our greatest weapon is our aviation 
know-how. 

Because of its strategic importance, 
our aviation industry must be main- 
tained, even if it does not appear to be 
self-supporting. No bets should be 
overlooked that will help to make it 
so. Feeder airlines, of course, would 
employ many pilots, mechanics, and 
other operations people. But for each 
person directly employed, at least three 
would be needed to build the airplanes, 
the engines, the accessories, the in- 
struments, and refine the fuel. Back of 
these would be workers to produce the 
raw materials, steel, aluminum, rubber, 
and agricultural products; and 'also 



the tradesmen to supply and serve the 
families of all these workers. Thus the 
total employment resulting from feeder 
airline operations would be large 
enough to materially help solve our 
postwar unemployment problems. 

We are living in a technological age. 
It is necessary that we lead, not only 
in research and development but also 
in the use and application of these tech- 
nical advancements. We have seen the 
great and wealthy nation of China 
kicked around by a much smaller na- 
tion which is inferior in every way ex- 
cept that it is more advanced techno- 
logically. 

Our battle casualties in this war 
have been much less than those of the 
enemy. One reason for this is that 

— a great help in fighting a mechanized 
war. We must remain the most me- 
chanically minded nation even while 
we work for a permanent peace. 

When we contemplate the destruc- 
tion that has been rained on other 
cities of the world, we know that we 
must never allow another people to be 
more advanced aeronautically than we 
are. If our people are to know and 
understand aviation, it is of national 
importance that we provide means for 
them to use it — a good enough reason 
for extending air transport to our 
smaller cities and towns. 

This would be necessary even if sub- 
stantial government expenditures were 
involved. As we have seen in an 
earlier article, little if any subsidy will 
be needed, a fact which makes feeder 
airlines a national necessity. 
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Aircraft Investors 
Seen Facing 
Lower Dividends 

By RAYMOND L. HOADLEY, Financial Editor, "Aviation" 

But 'our financial analyst considers this a healthy, normal condition 
between war and peacetime operations — one that should not 
greatly affect equity values. 


W HEN THE DIRECTORS of United 
Aircraft decided last month to 
reduce their regular June divi- 
dend from $1.50 to $1 a share, Wall 
Street brokers immediately advised 
their clients to expect a general down- 
ward trend in dividend payments by 
aircraft companies. They were prob- 
ably right. 

United Aircraft holds one of the 
strongest positions among aircraft 
makers in more ways than one, so 
when this big integrated company re- 
duces its stockholder payments to the 
tune of $2,656,000 annually, it is not 
only news but also an action bound 
to influence the near-future dividend 
policies of the rest of the industry. 

As a matter of fact United prob- 
ably would be about the last aircraft 
company that Wall Street would pick 
to cut its dividend. Its earnings for 
the first quarter of 1945 were published 
shortly before directors took dividend 
action and showed profits of $1.21 a 


share on sales of $165,000,000. (Back 
in 1936 when United declared its 
first dividend, sales for the entire vear 
came to only $22,000,000 while earn- 
ings were equal to 76c a share.) 

United has made an enviable divi- 
dend record for a company in this 
comparatively young industry. Formed 
in 1934 through the reorganization of 
the old United Aircraft & Transport 
Corp., it was one of the first aircraft 
concerns to place its common stock on 
a regular dividend basis. Payments 
have been made in every year since 
1935. 

But there is more significance than 
its dividend record behind United’s 
new ultra-conservative policy. The 
company has back of it some excellent 
banking connections. National City 
Bank of New York, second largest 
bank in the United States, was in on 
the company’s formation, and Gordon 
Kentschler, president of National City, 
is a brother of Frederick Rentschler, 


chairman and a founder of United. 
Joseph P. Ripley, one of the directors 
of United, is chairman of the invest- 
ment banking firm of Harriman, Ripley 
& Co., and he has been active in the 
past financing of United Aircraft, 
United Air Lines, and other aviation 
companies. 

Early in the war. United’s directors 
foresaw that its capital was inadequate 
for the wartime expansion that lay 
ahead. So in the forepart of 1942 an 
issue of more than $25,000,000 in pre- 
ferred stock was sold to provide addi- 
tional working capital. By the end 
of 1944 the company had current 
assets of $182,675,000 against current 
liabilities of $88,675,000. At the same 
time net worth stood at $94,000,000 
compared with $74,000,000 in 1942 and 
only $18,000,000 in 1939, the year 
United first felt the impact of large 
British and French war orders. 

And as far as reserves were con- 
cerned, United had set aside $2,726,000 
from profits by the end of 1944 as a 
reserve for write-offs of excess expend- 
able tools and supply inventories as 
well as $32,475,000 as a reserve against 

Nevertheless, while sales and earn- 
ings still reflect wartime conditions, 
United has taken the lead in reversing 
the aircraft dividend upward trend, a 
rise which has continued steadily since 
1939. In so doing Chairman Rent- 
schler explained that with the end of 
the war in Europe and the closer prox- 
imity to final victory, extremely serious 
problems confront the aviation industry 
in termination and reconversion. 

While he feels that in time these 
problems will be effectively solved, he 
believes that the cornerstone of our 
air power is a going, healthy aviation 
industry, and the "directors and man- 
agement of United Aircraft believe 
that through this period a strong 
financial position must be maintained.” 
Thus it seems probable that most of 
the other aircraft companies shortly 
will follow United’s lead and cut their 
dividends, even though some of them 
may continue earning their present 
payments by a comfortable margin as 
long as the Pacific war lasts. 

What will be the effect upon stock- 
holders of wholesale dividend reduc- 
tions. aside from the obvious loss of 
income? Probably very little since the 
stock market never has paid much at- 
tention to the wartime dividends dis- 
bursed by the aircraft companies — or 
to their wartime earnings, either, for 
that matter. 

It is interesting to note that follow- 
ing the reduction in United’s dividend 
the stock continued selling part way 
between the high and low for the year. 

( Turn to page 250) 
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Utility Is the Range-Finder 
In Civil Plane Market Forecasts 


By NEIL B. BERBOTH, Development Div., Fairchild Engine & Airplane Corp. 

Her* is a vital approach to the problem of gaging what part of the 
consumer's income our aviation industry may translate — via tax 
and competitive factors — into a thriving personal-craft business. 


T O ADEQUATELY ASSESS possible 
personal aircraft markets it 
is first necessary to define utility 
as applied to personal transportation, 
for the personal plane must be re- 
garded as a means of moving people 
from one place to another. 

People travel for one of two reasons : 
Business or pleasure. These, in turn, 
represent three classes of utility. 

First, there is ultimate utility, the 
ability to go anywhere at will, either 
between specific places for a particular 
purpose, or merely traveling for the 
sake of travel. Second, there is limited 
utility, the ability to travel between 
specific places for a particular purpose 
or merely to travel for the sake of 
travel, but with limited ability to go 
anywhere at all either because of speed 
or medium of travel. Third, there is 
restricted utility, the ability to move 
about merely for the purpose of mov- 
ing, with no specific place to go and 
little object in going, restricted by 
speed, medium of travel, service facil- 
ities, and avigational facilities. 

To date the automobile has achieved 
the closest approach to ultimate utility 
on land, limited only by its speed, and 
suitability of highways, from accom- 
plishing longer-distance business and 
pleasure trips within restricted time 
periods. Personal airplane transporta- 
tion to date has, by and large, achieved 
its best measure of success with re- 
stricted and to some extent, limited 
utility — that is, cross country flying for 
pleasure or flying for sport with no 
particular destination and purpose 
other than the accomplishment of mov- 
ing through the air. 

It has been, for most people, a sport 
or end in itself, rather than the means 
to an end. This characteristic must 
change before a reasonable degree of 



Neil Berboth o I Fairchild's Development 
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ultimate utility may be achieved. There 
is the exception of the flying salesman, 
usually selling aviation products, and 

special class and demanding a higher 


type of plane than the true personal- 
owner type. 

The question, then, is what degree of 
utility may feasibly be attained by the 
airplane in the near future, and what 
requirements must it meet in order to 
attain this utility ? Here lies the possi- 
bility of injecting some new thought 
into a well worn subject. 

To attain ultimate utility, a vehicle 
must be capable of operating to a place 
within short walking distance of any 
spot in urban, rural, and farm areas 
where people have a community of 
interest. This requiremetit eliminates 
the present personal airplane as a 
completely utilitarian transportation 
unit, unless sometime in the future 
some radical design innovation is 
achieved, such as the helicopter ob- 
jectives. But we are concerned here 
with airplanes as they may be con- 
ceived in the near or postwar future, 
and for that reason must dismiss the 
idea of the airplane’s attaining ultimate 

Therefore, if personal aircraft mar- 
kets are to provide substantial means 
for the support and continued develop- 
ment of the aircraft industry we must 
look beyond prewar concepts for our 
potential markets. 

Strong incentives for owning an 
airplane which may provide little 
practical every day utility and which 
will require additional investment 
above utilitarian vehicles must be 
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sought largely in the field of limited 
utility. If the incentive for ownership 
can be stimulated in such fields as 
sports, touring, and long-distance busi- 
ness travel, people may gradually 
find more utility for their aircraft. 

Americans have long accepted recre- 
ational motoring as a part of the 
national life; they make considerable 
use of the automobile for long business 
trips. It is estimated, for example, that 
12 percent of the annual auto mileage 
— 29 billion car miles — is in trips of 
over 200 mi., of which 25 percent is 
business travel. Approximately 7 per- 
cent, or 16j billion car miles annually 
is used for trips of 30-40 mi., of which 
75 percent is Sunday driving, with the 
balance business trips. Approximately 

640,000 inboard boat miles a vear are 
made in 30-60 mi. trips. Thus about 19 
percent, or 46J- billion vehicle miles 
annually can be said to represent po- 
tential mileage which may physically 
be performed by the personal airplane. 

It must be remembered, however, 
that the automobile is purchased pri- 
marily because it provides almost 
ultimate utility, and not for purposes 
representing limited and restricted 
utility, although it is used for such 
purposes. This factor will exercise a 
restrictive effect upon the potential 
market for personal aircraft. 

What are the requirements of the 
personal travel market? To understand 
this, we must look back to its be- 


ginning. The automobile brought the 
speed, flexibility, and endurance neces- 
sary to bring long-distance personal 
travel within popular reach. If the 
personal airplane is to take an im- 
portant place in our national economy 
it must be efficient and practical in 
these three respects as far as touring 
and business travel is concerned. 

The airplane possesses greater in- 
herent speed than the automobile, leav- 
ing flexibility of operation as the qual- 
ity to be attained in order to achieve 
an expanded market potential, and 
it is this problem which faces the 
aircraft industry today. The problem 
has many aspects, most important of 
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These problems do not seem impos- 
sible of solution. Perhaps the most 
difficult is the airport program. Since 
the ports would perform a public serv- 
ice function similar to that of the 
highway, it would seem logical that 
they be constructed with public funds. 
This would not only provide consider- 
able employment, but at the same time 
might be amortized and maintained to 
an appreciable extent by plane regis- 
tration fees and gasoline sales taxes, as 
in the case of public highways. 

Of the remaining six problems only 
one — simplification of avigation — pre- 
sents major difficulties for solution. 
Many solutions have been suggested, 
most of them concerned with placing 
brightly painted location markers on 
all flight strips. Such systems, if 
properly lighted, would no doubt ma- 
terially aid contact cross country fly- 
ing, but they would not help achieve 
all-weather personal flying. 

Achievement of this. in personal air- 
craft is a long way off and appears 
to be possible only through further 
development of radar. Today's only 
means of achieving all-weather flying 
requires an expensive instrument rat- 
ing and expensive instrumentation, 
both far beyond the means of most 
present and prospective personal plane 
owners. Yet it is obvious that even 
limited utility cannot be obtained until 
the private owner is able to go where 
and when he wants. 

While limited utility can be achieved, 
it can only result from a consistent 
and progressive program by the air- 
craft industry, government regulatory 
authorities, and the Congress. 

What, then, of feasible cost stand- 
ards ? The problem of initial and oper- 
ating costs is at once a part of utility, 
and interrelated with it. Lower cost 
standards must be a part of increasing 

Before discussing past and future 
cost standards, it is well to define con- 
sumer cost standards and demands in 
terms of the number of consumer units 
and the amount which they may reason- 
ably be expected to afford for personal 
aircraft in the 1947-57 decade. A con- 
sumer unit is one family group or one 
single individual, and there are now 
close to 42 million such units in the 
United States, representing approx- 
imately 98 percent of the purchasing 

The average consumer unit spends 
approximately 8J percent of its dollars 
on personal user-operated transporta- 
tion, a percentage which has remained 
practically constant for more than 20 
yr. If we assume that this trend con- 
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tinues; that postwar economic condi- 
tions may be reasonably healthy; that 
postwar tax rates will be decreased 
substantially from present levels that 
the established prewar trends of popu- 
lation, family groupings, and family 
income continue — then it can be esti- 
mated that during the decale 1947-57 
approximately 11 million consumer 
units could spend $265-385 annually for 
personal transportation ; 2 million con- 
sumer units could spend $395-540 
annually ; 350 thousand consumer units 
could spend $540-900 annually, and 
150 thousand could spend over $900 
annually. This would reflect an increase 
in personal transportation buying 
power of approximately 32J percent 
over 1935-36 levels, and a decrease of 
approximately 15 percent under 1942 

The average annual expense of own- 
ing and operating an automobile or 
small personal plane has been estimated 
at approximately 40 percent of initial 
cost. Ordinarily, the result of increas- 
ing expenditures for personal trans- 
portation has been the purchase of 
more expensive cars and increasing 
mileage operated; and to a lesser de- 
gree the same is true of the purchase 
of boats and, more recently, personal 
aircraft. 

Let us assume the best possible 
circumstances — that is, that utility may 
be increased to the point where the 
American people will want to fly for 
long-distance business, pleasure, and 
sport to the extent that they will spend 
from $200-700 less for new cars, or 
would buy used cars from 2 to 3 yr. 
older than they would normally oper- 
ate; and that increasing non-subsist- 
ence expenditures would include in- 
creases to 9.1 percent of consumption 
dollars expended for personal transpor- 

If this were the case, and ownership 
of a plane presupposed ownership of 
an automobile, then approximately 
7,000,000 individuals may afford to 
operate a used airplane, or else a new 
airplane only through the medium of 
flying clubs and airplane rental; an- 
other 732,000 may afford to own and 
operate their own new airplane costing 
from $1,200-2,500 or else operate a 
higher priced new airplane through 
the medium of flying clubs; another 

255,000 could afford to own and oper- 



ate a new $2,500-5,000 airplane or else 
operate a more expensive airplane 
through flying clubs ; and another 

135.000 persons in the highest income 
brackets may afford to own and operate 
new aircraft costing from $5,000 to 
about $10,000. Approximately 12,000 
persons may afford luxury airplanes 
of greater cost. 

This, then, appears to be the poten- 
tial market for the 1947-57 period, in 
terms of maximum numbers of con- 
sumers and what they may afford. 
How many of this total will fly de- 
pends largely upon the utility and 
safety of personal airplane operation 
which we in the industry can achieve. 

Utility is of prime importance. On 
the basis of the foregoing estimates, 
it appears that a substantial dollar 
volume market may exist for all classes 
of personal aircraft, costing from 
$1,200-10,000. The extent to which 
this broad market may be penetrated 
depends upon the usefulness of the 
personal airplane as a transportation 

Majority of the many estimated per- 
sonal plane markets — ranging from 

100.000 to 450,000 within ten years 
after the war — undoubtedly are based 
on the assumption that at .east a good 
measure of increased utility will be 
achieved. 

The lowest estimates generally as- 
sume that at the start of the postwar 
period utility standards may be similar 
to those of prewar days, with costs 
higher due to increased development, 
labor, and material charges. They also 
assume that, as the decade progresses, 
utility will increase fairly substantially, 
while costs will decrease more slowly 


as production increases and designs 
become stabilized. 

The 300,000 estimate— the average 
of the range just mentioned — appar- 
ently assumes that cost and utility 
standards will improve perceptibly 
immediately following the war and 
that, as the decade progresses, utility 
will increase rapidly while cost stand- 
ards decrease to levels approximately 
50 percent below prewar levels. 

It is difficult to predict which 
estimates may prevail. Either extreme 
may be realized, and any prediction 
would reflect the viewpoint of the 
maker, based upon his evaluation of 
the many factors involved, including 
surplus, the possibilities of overcoming 
increasing material and labor costs, and 
the speed and facility with which the 
industry and government may attack 
the problem of utility. There are many 
divergent views within the industry 
upon these problems. 

However, in order for the estimate 
of 300,000 registered personal planes 
within ten years to be realized, it would 
be necessary for about 25 percent of the 
total potential of over 8 million con- 
sumers who may afford to own or, 
if not, to rent new airplanes, to do so, 
either by purchasing new planes per- 
sonally or through flying clubs, or by 
renting new airplanes for long-distance 
travel purposes. 

This compares with a prewar market 
penetration of about 2.5 percent and 
means that the public interest in per- 
sonal flying must be developed to a 
high degree; that substantial and ever 
increasing utility and safety standards 
be attained; and that cost standards 
be lowered considerably to a point 
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where two-, three-, and four-place air- 
craft of higher utility may be purchased 
for from $1,000-2,500. 

An additional important point must 
also be made : The capacity of the in- 
dustry to achieve increasing production 
and reduced costs of commercial and 
personal planes while overcoming 
problems of personal plane utility will 
depend indirectly on postwar military 
aircraft production. If we keep a siz- 
able Air Force and maintain a reason- 
able scale of research, development, and 
replacement production, we should, as 
a healthy and united industry, be able 
to meet the challenge of postwar com- 
mercial and personal markets for new 
and better aircraft. 

To complete the picture, here is the 
method used for estimating the poten- 
tial consumer market for personal air- 
craft : 

Estimates of buying power are made 
on the basis of consumer units, which 
represent the total of family and in- 
dividual buying units in the United 
States. For instance, in 1941 there 
was a population of 130,100,000, ex- 
cluding institutional. This total popu- 
lation was broken into 33,000,000 
family units and 8,550,000 single in- 
dividuals, making a total of 41,550,000 

According to projections made by 
the National Resources Committee, 
there will be in 1947 a total population 
of approximately 139,500,000, and in 
1957, 148,500,000. Since 1900 there 
has been a steady increase in the num- 
ber of families, accompanied by a con- 
sistent and regular decrease in the 
size of the family unit. If it is assumed 
that this trend will continue in the 
postwar period the consumer units in 
the postwar decade (assuming 1947 as 
first year of peace) will appear as 
follows : 



The population figures for 1947, 
1952, and 1957 assume that the stand- 
ing Army, Navy, and Air Forces will 
be higher than in prewar years, so that 
total institutional population will reach 
a high of 2.25% of total population. 

National income has increased con- 
sistently since the turn of the century, 
from $677 million in 1900 to $90 bil- 
lion in 1941, with the customary lapses 
during depression periods. Due to war 
conditions it went to $140 billion in 
1943 and probably will go higher in 
19 44 - 4 5. If it is assumed that recon- 
version and economic readjustment can 
be accomplished with reasonable facil- 
ity resulting in reasonably healthy 
economic conditions, and that national 
income may return to a level of ap- 
proximately $10 billion above 1941 
levels, increasing slowly with little 
fluctuation during the decade to ap- 
proximately $110 billion in 1957 — then 
the individual income trend would 
appear as follows: 



Taking the 1952 figures as typical of 
the decade for the purpose of estimat- 
ing the 10-yr. marke't potential, as- 
suming that the relationship of con- 
sumer units and income brackets will 
return to 1940-41 standards, and fur- 
ther assuming that the 20-yr. trend 
of consumer expenditure for personal 
user-operated transportation will con- 
tinue at 8.5 percent of the consumption 
dollars, we then arrive at the conclu- 
sions shown in Table I. 

It has been estimated that the yearly 
cost of operating either high or low- 
priced planes or automobiles ranges 
from 40-60 percent of the purchase 
price. (J. H. Geisse, Postwar Outlook 
for Private Flying.) An optimistic 
assumption is that the over-all national 
average might be the lower, 40 percent. 
On this basis, the following table indi- 
cates the price automobile which could 
be owned and operated by consumers in 


the various income levels : 



The above prices represent an in- 
crease of approximately 32i percent in 
transportation buying power over 
1935-6 levels, and a decrease of ap- 
proximately 15 percent under 1942 
levels (assuming automobiles were 
available in 1942). In the past, as 
income expanded, the proportion of 
current consumption dollars expended 
on transportation has been maintained 
through increased new car purchases, 
purchase of higher-priced cars, and 
purchase of other personal transporta- 
tion luxury items such as boats and, 
more recently, airplanes. 

Another pronounced trend has been 
the increasing ratio of expenditures 
above subsistence only. The rate of 
increase for the past 30 yr. has been 
approximately 21 percent per decade. 
When the relationship of personal 
transportation expenditures to total ex- 
penditures is considered, this trend 

7% increase in consumer dollar 
expenditures for personal user-oper- 
ated transportation during the decade 
1947-57. However, it has been estab- 
lished that the consumer may be ex- 
pected to adjust his budget to allow for 
expenditures of 8.5 percent of his dollar 
for personal transportation, and this 
possible increase would normally be 
diverted to other non-subsistence items, 
such as foreign travel, education, recre- 

The assumption is made that in- 
creased utility of the personal airplane 
may reverse these two normal trends 
to the extent that : 

increases, consumers would operate 
used automobiles 2-3 yr. older than 
normally, or operate new automobiles 
costing from $200-700 less, or in the 
case of higher income consumers, oper- 
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ate Ofie instead of two new automobiles 
or two low cost automobiles; and, 

2. As non-subsistence expenditures 
increase in proportion to subsistence 
expenditures, such increases would in- 
clude an increased percent of consump- 
tion dollars expended for personal 
transportation, to the extent of ap- 
proximately 9.1 percent of total con- 
sumption expenditures. 

On the basis of these assumptions, 
the results shown in Table II represent 
the annual amount which could be 
spent owning and operating a personal 
airplane, and the price airplane which 
this annual amount would support. 

Undoubtedly there will be many per- 
sons in the lower and medium-high 
income brackets who will spend more 
than the amount indicated in Table II 
for personal aircraft, especially where 
families are small and savings, such 
as war bonds, have been established 
over a period of time. These are. the 
people who will possess a more-than- 
average desire to fly as a hobby or 
pastime, and they will represent the 
backbone of the market. Their num- 
bers are impossible of estimation. 

However, the vast majority will tend 
to fall within or slightly above the 
price brackets indicated when effect of 
savings is considered. The principal 
reason is the strong desire of persons 
in all income levels for a variety of 
luxury goods and services, and the 
desire for a personal airplane will vie 
for consideration with other items, 
from larger homes to washing 
machines, until and unless the utility 
of the airplane is increased to the point 
that it becomes a practical necessity. 

Allowing proper weight for these 
factors, and giving consideration to 
the effect of established long term sav- 
ings in all income brackets which may 
allow consumers to “stretch a point". 
Table III may define the potential 
market for personal airplanes during 
1947-57, on the basis of the assump- 
tions developed heretofore. The term 
consumer unit is changed to “cus- 

Estimatcs of purchasing power for 
all groups are based on the assump- 
tion that the tax rates in the postwar 
period will be substantially decreased 
from present levels. 

Although Table III indicates that 
aircraft in the price range from $5,000- 

10,000 have almost as great a potential 
dollar volume market as aircraft priced 
from $2,500-5,000, it is necessary that 
the higher priced aircraft possess dis- 
tinct advantages over the lower priced 
planes in order that this potential 
market be realized. 

This would be the case throughout 
all four price ranges, and it accentuates 
the effect which cost and quality com- 


petition will have on the potential 
market for various aircraft. Among 
the qualities which may be the criteria 
through all price ranges are passenger 
and baggage capacity, cruising range, 
cruising speed, landing speed, sim- 
plicity of operation and flying char- 
acteristics, relative safety of operation, 
instrumentation, appearance, case of 
maintenance, comfort, and flexibility 
of land and water operation. 

In estimating the potential personal 
plane market at varying percentages of 
potential sales, it is necessary to make 
several arbitrary assumptions, as fol- 
lows: 

1. That 10 percent of the total of 

7.300.000 customers who may afford 
new airplanes only through flying clubs 
will do so, and that there may be an 
average of five persons per club; re- 
sulting in a new airplane market poten- 
tial of 146,000 units. That about 10 
percent of these customers may pur- 
chase aircraft priced from $2,500-5,000, 
and that 90 percent will purchase air- 
craft priced from $1,200-2,500. 

2. That 75 percent of total potential 
pilots may take approximately 25 hr. 
dual and solo instruction before pur- 
chasing aircraft; that there will be 
approximately 313,000 capable pilots 
in 1947 — 63,000 civilian registered and 

250.000 military; that utilization of air- 
craft for instruction of these pilots may 
average 500 hr. annually ; and that new 
aircraft will be utilized for instruc- 
tional and rental purposes, resulting in 
a new airplane market potential of 

58.000 units, of which about 2 percent 
may be aircraft priced from $5,000- 


10,000, about 8 percent priced from 
$2,500-5,000, and about 90 percent 
priced from $1,200-2,500. 

3. That the balance of average 
annual utilization of aircraft by fixed 
base operators (approximately 250 hr.) 
will be sufficient to provide instruc- 
tional and rental services to those 19 
million customers who may not afford 
new or second-hand aircraft, but who 
may afford a few hours of instructional 
and rental flying annually. 

No attempt is made to estimate new 
aircraft yearly production levels at 
varying percentages of market pene- 
tration, because of the multitude of 
unknown factors involved, such as dis- 
position and life of surplus aircraft, 
life of new and prewar personal air- 
craft. intervals at which trade-ins will 
be effected, numbers of customers who 
will discontinue ownership after an 
indefinite period, etc. 

Table IV shows the estimated poten- 
tial personal airplane market vs. the 
percentage penetration of the total 
potential market, based upon the as- 
sumptions developed heretofore. All 
figures are estimates only, and the 
reader may, with the facts and figures 
contained herein, make different and 
varying assumptions and derive his 
own estimates. 

Table V gives the 1947-57 estimated 
potential market, at varying percen- 
tages, in dollar volume, while Table 
VI gives estimated characteristics of 
postwar personal planes, compiled and 
estimated on the basis of information 
and specifications released by various 
manufacturers to date. 
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MASS PLANE MARKET 
STARTS WITH SURPLUS 


Money has already been made refurbishing and selling personal type aircraft 
made available through Office of Surplus Property— here’s 
how it's been done and still can be done. 


By JOHN FOSTER, JR., Managing Editor, " Aviation " 


T he nation's biggest aircraft 
marketing program now being 
conducted by the Reconstruction 
Finance Corp., designated by the Sur- 
plus Property Board as the agency for 
the disposal of aircraft, offers profit 
opportunities to dealers and distribu- 
tors via two channels — through direct 
sales of planes, and through keeping 
their service organizations intact and 
busy repairing planes for sale. 

This statement holds true on the 


basis of the record to date, for many 
alert operators have already re-sold 
many of the more than 11,000 planes 
which RFC and WTS have disposed of 
by sealed bid or, more recently, by fixed 
price. That additional profits can be 
made is evidenced by the iact that ot 
the 20,000-odd aircraft now in sur- 
plus, approximately half are of types 
which might find service in the per- 
sonal, fixed base operator, or transport 
fields. Both figures may be raised as 
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more airplanes are declared surplus. 

Considerable criticism has been 
leveled at the disposal agency but. RFC 
officials point out, none of the criticisms 
have been accompanied by tangible 
programs that can be made to work. 
Some of the criticism has been due to 
misunderstanding or lack of knowledge 
of the law — the Surplus Property Dis- 
posal Act — under which the program 
must be operated. While there is fairly 
wide leeway under the law, its basic 
principles are that the property must 
be moved. 

RFC officials realize that, with so 
many airplanes, components, parts and 
accessories to be disposed of, any major 
move made will bring down the wrath 
of someone. As one official told 
Aviation, "no matter what we do, 
somebody will say we're wrong, for 
the whole disposal program has some 
problems which simply can’t be settled 
to everyone’s satisfaction.” 

Recent changes in the over-all dis- 
posal set up put aircraft — along with 
all other surplus — under Hans Klags- 
brunn, who heads up the new Office 
of Surplus Property, with Joseph P. 
Woodlock as executive director and 
James A. Garfield, who was chief of 
the surplus war Aircraft Division 


moving tome 20,000 turplut warplanet. Over 8,000 by fixed bate operators. (Prett Association photo) 


under Defense Plant Corp., as deputy 
director of aircraft disposal. 

The new Aircraft Division, in turn, 
is divided into five sections: Aircraft 
Disposal, under E. L. Traylor; Parts 
& Components, under Col. A. E. R. 
l’eterka; Educational Disposal, under 
k its sell Hcddleston ; Maintenance & 
Salvage, under Stanford Stelle; and 
Administrative, under Thomas A 
Waddin. 

Following recommendations of the 
so-called Pogue Report, made to the 
SWPA by the Surplus Aircraft Ad- 
visory Committee, surplus aeronautical 
products arc classified under five head- 
ings : Class A, combat craft useful only 
for military purposes; Class B, trans- 
port craft, or larger planes useful pri- 
marily for scheduled operations ; Class 
C, personal planes, those adaptable to 
private and fixed base operations ; 
Class D, equipment and components, 
useful both for military and non-mili- 
tary purposes ; and Class E, all planes 
and components not useful for either 
military or non-military purposes. 

In operation, the program is being 
conducted along the following lines : 

Aircraft declared surplus by the mili- 


tary are reported to the Aircraft Di- 
vision in Washington, regardless of the 
location or classification of the craft. 
Lists of these planes are than sent to 
CAA engineers who indicate which 
types will be eligible for airworthiness 
certificates. Type-certificates are then 
issued for the eligible types. If the 
Aircraft Division so requests, the CAA 
will make tests of ineligible types to de- 
termine what changes or modifications 
will be necessary. 

Prices of planes to be offered for sale 
come within a range established by 
formula — the lowest possible figure 
being the plane’s salvage value, the top 
of the range being the “type price” 
which has been established as the re- 
sult of experience gained in disposing 
of planes through the original sealed 
bid method. 

The price formula has been worked 
out on the basis of original cost to the 
government, demand for the particular 
type, total time flown, time since over- 
haul of both engine and airframe, and 
other factors which make the final price 
determination a matter of routine for 
the field man. 

Type price on the Cessna AT-17, for 


example, is $12,000 on planes costing 
the government from $28-32,000. From 
this $12,000, a flat $3,500 allowance is 
made toward reconversion costs on 
craft equipped with constant speed pro- 
pellers and wings designed for a 5,400- 
ib. gross weight. An additional $1,500 
allowance is given for planes equipped 
with fixed-pitch wood propellers and/ 
or wings designed for 5,100-lb. gross 
weight. Minimum price on any AT-17 
would be $3,900, the salvage value. 

Type prices on Fairchild PT-19 and 
23; Boeing PT-17; Ryan PT-22; and 
Naval Aircraft Factory N3N-3 types 
range from $875 to $2,400. 

When a plane has been declared 
surplus it is delivered by the military 
to one of the 55 disposal certters oper- 
ated by RFC. Twenty-four of these 
are designated as sales centers and are 
operated under contract by fixed base 
operators; 31 are salcs-storage depots 
— former military training centers now 
owned by the RFC, which also are 
operated under contract. Both types 
and their locations arc shown in the 
accompanying listings. 

While an effort is made to have the 
planes delivered where they will lie 
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sold, this is not always possible and it 
becomes necessary to redistribute them 
to other sales points. This is done by 
contract, the ferrying contractor re- 
ceiving 2 7t per mile for each plane. 
This has been found adequate to cover 
expenses due to time lost by weather 
and other causes and still leave a fair 
margin of profit. Sales Center oper- 
ators receive from $12 to $15 per month 
per plane for outside storage. Out of 
this figure, however, the operator pro- 
vides 24-hr. armed guard service, pro- 
vides office space for disposal agency' 
employees, and inside hangar space for 
a minimum of three planes undergoing 
inspection or repair. 

The average quota is 30 planes per 
field so that prospective buyers will not 
only have a fair cross section of types 
available from which to choose, but 
several of the same type so that pur- 
chases within the budget can be made. 

Most aircraft purchases to date have 
been financed by the buyers — mostly 
fixed base operators — but it is pointed 
out that financing is available through 
the Smaller War Plants Corp., and 
RFC itself is considering a time-pay- 
ment plan for the program. 

In one case an operator purchased a 
Cessna AT-17 for about the top price 
of $12,000, to which he added some 
$3,000 for reconversion and certifica- 
tion. Using this one craft — for which 
he has repeatedly refused offers rang- 
ing as high as $22,000 — as a demon- 
strator, the operator has to date se- 
cured firm orders for 20 similar jobs 
at prices averaging $18,000. Thus his 
shop is being set up to handle recon- 
versions on a line production basis. 


The problem of reconversion and 
certification of surplus aircraft, partic- 
ularly the PT and AT types, has been 
simplified by the Disposal Division’s 
Engineering Section. 

Working with CAA engineers at 
Bush Field, Ga., type certification tests 
are being run on approximately 20 
plane types at a time to determine just 
what changes must be made in the 
craft to meet CAA airworthiness re- 
quirements. In some cases, especially 
with the more marketable PT and AT 
types, these changes are of a minor 
nature and can be accomplished at 
practically no investment. 

At least two manufacturers — Fair- 
child and Cessna — have prepared 
pamphlets listing the essential changes 
and are cooperating in every possible 
way with purchasers to facilitate licens- 
ing. Cessna, for example, in addition 
to listing the changes necessary, has 
prepared conversion kits, with parts 
essential to certification. 

The Components & Parts Section, 
whose stock runs from complete air- 
plane center sections down to cotter 
pins, is working to channel its surplus 
back through the original producers 
and distributors, or producers and dis- 
tributors of like articles. 

This system is being followed for 
two basic reasons: First, a complete, 
nation-wide distribution system is im- 
mediately available; and, second, it is 
felt that channeling the materials 
through these sources will have the 
least disruptive effect on the nation’s 
economy. By routing this surplus 
material back through the original 
channels, it is believed, much of it can 


be used to take the place of new pro- 
duction, this capacity then being de- 
voted to other military or civilian 

Since it is impossible at present to 
get a well-rounded stock from surplus, 
there is an inevitable unbalance — a 

others. One type of aircraft, for in- 
stance, in the hands of inexperienced 
students has a tendency to ground loop 
to the right, with the result that the 
supply of right wings will probably 
never be exhausted, but the supply of 
left panels, on the other hand, may 
soon be depleted. 

At the present surplus parts and 
components are going to manufacturers 
on consignment for disposal. On sur- 
plus sold to government agencies, they 

other sales 10%, plus, in each case, ex- 
penses such as for receiving, storing, 
inspecting, etc. Manufacturers distrib- 
uting standard hardware items operate 
on a straight commission basis. This 
permits a higher total return for ener- 
getic sales efforts than it does for less 
efficient methods. 

Manufacturers and distributors are 
required to hold back at least 20% of 
their surplus for direct sales to the 
public. 

What may ultimately prove to be one 
of the most effective disposal units of 
planes, components, and accessories is 
the Educational Disposal Section. The 
law is definite on what can be done, but 
it is broad enough so that quite a flex- 
ible program is being set up. Out- 
standing feature, at least for recipients, 
is cost; for under the law only "nomi- 
nal” prices need be charged for aircraft 
(which will not be used for flight), 
parts, and accessories. Thus under the 
schedule being set up, a school can get 
a four-engine bomber for $350 or a 
tachometer for $1 — figures designed 
simply to cover handling and packing 

°Under the law’s definition of educa- 
tional institutions, the commercial 
schools operated for profit cannot re- 
ceive surplus material. There is no 
chance of such schools getting any 
unless the law is changed to include 

As currently arranged, the program 
is starting with distribution, to some 
30,000 schools throughout the country, 
of a catalog listing surplus items avail- 
able. Listed are shipping weights by 
which the schools can determine what 
their final costs will be. At least until 
the end of the Jap war it is expected 
that shipments to schools will be made 
directly from AAF installations, even 
though the requests for the surplus are 
made directly to disposal headquarters 
in Washington. 
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DESIGN ANALYSIS OF 

CONSOLIDATED B-24 LIBERATOR 


By J. H. FAMME, Chief Design Engineer, San Diego Dir., Consolidated Yultee Aircrolf Corp. 


Here's the detailed structural makeup behind the reputation of the 
"Lib” — famed "heavy", distinguished for its bomb load, speed, and 
range . . . The 13th of AVIATION’S comprehensive design series. 


bardment airplane was an ac- 
cepted type and the backbone of 
AAF flying equipment, it was logical 
that in 1939, when Consolidated was 
asked to design a four-engine bomber, 
the specifications called for greater 
bomb load capacity, greater speed and 
greater range. Our answer was the 
B-24 Liberator design. 

The B-24 is in no way a radical 
departure from accepted design prac- 
tice. Instead, it is a particularly suc- 
cessful combination of best features of 
a number of fundamentally sound air- 
planes which preceded it on the draw- 
ing boards and production lines of the 


company. It is a four-engine, midwing 
monoplane with — until recently — a 
twin rudder tail assembly. This has 
now been replaced for the AAF by a 
single vertical fin-dorsal assembly — 
similar to that on the Navy Privateer 
PB4Y-2 which has been in production 

Although the Liberator was de- 


signed as a bomber, there have been 
more than 100 modifications and con- 
versions— some 78 of which are in 
daily use. Other routine assignments 
include photographic, cargo, passenger, 
and route-exploration missions. Among 
its more recent modifications is a flying 
tanker conversion for ferrying gaso- 
line. And all modifications were made 
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channel, notched to pass over stringers 
and spaced about 1J ft. apart. 

In the bomb bays, where belt frames 
and longitudinal stringers are inter- 
rupted, in the lower half of the fusel- 
age, vertical stiffeners are spaced about 
7 in. apart to avoid passing stringers 
around or over bomb bay door tracks. 
Side longerons are channel shape, S in. 
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Futelaqc 


transverse and longitudinal loads from 
the bomb racks. It consists of two U- 
shaped channels forming the sides, a 
corrugated Alclad top serving for the 
walk, and a smooth Alclad bottom 
forming part of the outside skin of the 
fuselage. Diaphragms of pressed sheet, 
spaced about 2 ft. apart maintain the 
cross-section of the catwalk. The cat- 

123 









AVIATION, July, 1913 


walk ends aft at a curved box beam 
which transmits loads to two longerons 
around the ball turret opening. These 
taper out 4 ft. beyond the turret open- 
ing. Forward, the catwalk tapers out 
ahead of the forward bomb bay. 
Around the nose wheel well, loads are 
passed through auxiliary longerons. 

Nose wheel gear attaches at four 
points. Two upper attachments arc to 
the floor truss of radio operator’s com- 
partment, the truss passing loads to the 
fuselage sides. Two lower attachments 
are to the main bulkhead of pilot's com- 
partment, a plate girder built up of 
rolled sections and flat sheet, transmit- 
ting loads to the fuselage shell. 

Vertical supports of the rear bomb 
racks are welded steel tube trusses in 
turn welded to gusset plates which are 
riveted to the rear spar of the wing, 
while forward racks tie to the lower 
surface of the wing by bolted fittings 
which pass loads to the wing internal 
structure. Bomb loads — because of this 
means of supporting the racks — are 






Shown at top is outer wing panel, looking outboard at splice . Bolts 
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actually carried by the wing, rather 
than to the wing by means of the fuse- 
lage. For load purposes, the wing at- 
taches to tile fuselage through bolting 
and riveting of channel type bulkheads 

Bomb bay doors are flexible and 
made up of corrugated section, 24ST 
Alclad, spot-welded and riveted to an 
outer Alclad skin. To open, they slide 
up on the outside of the fuselage by 
means of rollers attached to the ends 
of the corrugations and running in 
curved tracks. 

Bombardier’s compartment is merely 
a continuation of the fuselage nose sec- 
tion. It is standard monocoque con- 
struction of flat sheet supported by 
stringers and three bulkheads built of 
formed U-channels of Alclad and 24ST 
sheet. Ahead of bombardier’s position, 
the fuselage supports a tub-like struc- 
ture in which the forward turret is 
mounted. Supporting structure is car- 
ried on two short and heavy deep 
beams of 24ST Alclad, bolted to the 
foremost fuselage station bulkhead by 
heavy aluminum alloy forgings. 

Pilot’s enclosure is approximately 
midway between front of fuselage and 
leading edge of wing, and is faired into 
main portion of the fuselage. 

The flight deck, immediately aft of 


pilot’s position, has a floor slightly 
lower than pilot’s floor. It carries drag 
loads from the main landing gear back 
to the wing and also supports radio 
equipment and radio operator. 

Emergency exits are provided in the 
top of the fuselage above the bombar- 
dier and pilot positions, and in the bot- 
tom of the fuselage aft of the waist gun 
compartment for tail and waist gun- 
ners. Bombardier may also leave by 
way of the nose wheel door, and pilots 
and upper gunner may leave through 
the forward bomb bay. Waist and tail 
gunners can also use the waist gun 
windows. 

Wing 

Design of the B-24 wing was based 
on a geometrically similar airfoil used 
with considerable success on Consolid- 
dated Vultee Model 31 flying boat. 
Ease of production was one of the main 
considerations in selecting this wing 

The wing envelope is established by 
connecting corresponding percentage 
ordinates of the construction root and 
construction tip sections. Construction 

chord plane. Each left and right chord 
plane is set at an angle of 3 deg. 26 min. 
to the horizontal, and the chord section 


on the plane of symmetry is established 
by intersections of the percentage point 
connecting lines. The tip is faired 
from the construction envelope in con- 



panels comprise the main units of the 
wing and are mated by flush, tension- 
bolted splices. The spar locations were 
widely spaced to provide maximum 
room for fuel cells of sufficient capacity 
to insure the greater range specified by 
the AAF, and also to provide clear- 
ance for main landing gear wheels. 

The center section has a span of 55 
ft., and its structure includes two auxil- 
iary spars of plate girder type, built up 
of heavy, rolled angles and flat sheet 
riveted to two of the main wing bulk- 
heads to support the landing gear. Both 
main and auxiliary spars are Wagner 
type with Z-section vertical stiffeners 
spaced 4-6 in. apart, and rolled angle 
flanges. To eliminate joggles, the 
flanges are placed back-to-back on the 
web against the face of the paired 
angles. Stiffeners are placed on the 
web surface opposite the flanges, so 
that the components can be easily fitted 
together without appreciable loss of 
structural efficiency. 

Bending loads are carried primarily 
by the upper and lower surface plate- 
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MO'ng leading edge thawing hinged panel containing (2) tilled . with asbestos cloth flexible coupling, 



stringer combinations. There are S 
upper surface skin sections or panels 
on each side of the centerline. The 
upper skin at the root is .125 24ST 
Alclad for the forward 60 percent of 
the interspar distance, and .091 24ST 
Alclad for the aft 40 percent of the 
interspar distance. These skins extend 
spanwise 147 in. — to the end of the 
main fuel cell region. The rentaining 
skins on the upper surface of the center 
section are divided into 3 strips. The 
forward strip is .114, the center strip 
.102, and the aft strip is .091 24ST 
Alclad. The gage reductions are made 
to save weight when strength require- 
ments are reduced. 

Rolled hat-section stringers of ap- 
proximately similar gages are used for 
skin stiffening. Skin and hat splices 
occur at the bulkheads 147 in. from the 
centerline, and also at the centerline. 
Forged flanged strap fittings and splice 
plates connect both hat sections and 
skins. Outboard splice plates are 
buried, causing the splices to be flush. 
At the outer panel-to-center section 


Details of anti-icing duct at outer end of 
outer panel and wing tip: (1) Anchor nuts. 

(3) anti-icing chamber in outer panel leading 
edge. (4) short leading edge section lor 
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Ctoseup above shows details ot horizontal stabiliser depicted below. Carrying entire load at 
tail group, lour aluminum alloy torgings, riveted to stabiliser spars, are used for attachment 
to similar fittings on fuselage. Eight bolts are used in stabiliser-fuselage connection. 



splice the hat sections are connected 
to an inverted flange splice angle by 
U-forgings riveted to the sides of the 
hats. 

The lower surface plating of the 
center panel is stiffened by ljt in. 


drawn Z-sections. The plating and 
stringers are tapered from even distri- 
bution at the splice to bands approxi- 
mately 10 in. wide at the front and rear 
spars adjacent to the wheel well. The 
bands are parallel to the main spars. 


and the plating becomes continuous at 
the outboard end of the fuel tank. 
Material is concentrated by reinforc- 
ing sheets which reach a maximum 
thickness of approximately 9/16 in. at 
the wheel well. Spar flanges are jog- 
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Seen here ore structural lectures o I 
aileron. Assembly has Alclad sheet lead- 
ing edge and is hinged to wing outer 
panel at 5 points. Inset shows hinge 


gled to accept the reinforcing sheets, 
and Z-stringers are spliced by fittings 
similar to those used for the hats at 
the main tank bulkheads. Stringers 
are attached to the wing splice attach- 
ing angles by forged T-fittings. Rivets 
on the upper surface of the interspar 
area arc machine countersunk. When 
the required diameter is fli in. or less, 
brazier-head rivets are used on the 
lower surface; all larger rivets are 
machine countersunk. 

Center section interspar bulkheads 
are of three types — Wagner beam, 
truss, and pressed sheet — depending on 
what loads they carry, type of load, and 
whether access through them is re- 
quired. There are 27 of them, 13 on 
each side and one at the center. The 
Wagner beam web is flat Alclad sheet 
and rolled angle flanges set back-to- 
back with the web on one side and stif- 
feners on the other. T russes are War- 
ren type with rolled channel chord 
members and interconnnecting diag- 
onal rolled channels) 


Details ot elevator structure. Torque tubes 
ot the two units are bolted together 
through control lock fitting mounted on 

bearing supports are aluminum alloy lorg- 
ment is limited by stops. 
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Structural features at rudder on twin-tail version ol 8-24. In 
this version rudders are interchangeable it horns are reversed. 



Fowler flap installation showing: (1) Up-stop inspection slots, (2) wing splice, (3) wing 
trailing edge, (4) aileron, (SJ dap track support, (6) flap track, (7) Hap carriage, (8) 
Hap extending cable attachments, (9) Hap, (10) wheel well fairing, and (11) engine nacelle 


Main wing fittings include two hoist 
fittings which may be used in lifting 
the entire airplane in the weight-empty 
condition. They arc attached to the 
bulkhead at the wing centerline. 

Landing gear fittings are simple 
forged flanged bosses, riveted to the 
auxiliary spars, also Wagner type with 
a web of flat Alclad sheet and rolled 
angle flanges set back-to-back, the web 
on one side and stiffeners on the other. 

Upper engine mount fitting forg- 
ings are bolted and riveted directly to 
the upper surface of the front spar, 
while lower engine mount fittings are 
carried on a welded tubular sub-struc- 


Fuel Tanks 

Two integral fuel tanks, each ex- 
tending 147 in. from the wing center- 
line, were installed in the first Libera- 
tor wing. Sealing was accomplished 
by placing A in. synthetic rubber gas- 
kets in the tank seams. Little trouble 
was experienced with this type of con- 
struction. which had been previously 
developed and proved in the PBY's 
but military requirements made it 
necessary to replace the integral fuel 
tanks with self-sealing cells. Later, 
auxiliary cells were added in the area 
outboard from the wheel wells to the 
first outer panel bulkhead, providing 
still greater range. 

No basic design change was required 
to effect the fuel tank changes. A 
larger access door on the underside, 
removable members in two bulkheads 
adjacent to the ends of the tank region, 
and small access doors through which 
to reach fuel cell manifolds were pro- 
vided and constituted the only wing 
changes required. Space for the addi- 
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Details of Hap cable installation. 


tional tanks existed in the original 
wing and was merely utilized. 

There are IS self-scaling fuel cells 
installed in the wing, 9 on each side of 
the centerline. The 12 inboard cells 
make up the main fuel cell system, 
with a capacity of 2,343 gal., and 6 
outboard cells comprise the two auxil- 
iary systems with a capacity of 450 
gal., giving a wing tank capacity of 
2,793 gal. Two additional cells with a 
combined capacity of 790 gal. can be 
installed in the forward bomb bay. 

' The 18 cells comprising the normal 
or wing system are interconnected by 
flexible self-sealing manifolds to make 
six units of three cells each. Main 
system manifold connections are acces- 
sible through access doors in the lower 
surface of the wing. Auxiliary system 
manifold connections are reached from 
the inboard side of inboard nacelles. 
Main system units of three cells with 
interconnecting manifolds have a fuel 
booster pump located under the final 
cell of the unit, a shut-off selector 
valve, fuel strainer, and engine-driven 

Normally, fuel from one main unit is 


delivered independently to one' engine 
(engine No. 1 from system No. 1). 
Fuel is transferred from the auxiliary 
to the main cells by the fuel transfer 
system. Connection of the auxiliary 
cells to the engines is through the 
crossfeed system. 

Main fuel cells in the wing center 
section are held in place by their fit 
to the compartment. Where the cell 
does not completely occupy the full fore 
and aft depth, spacers are installed be- 
tween the cell and front spar. Canvas 
curtains snap into place between the 
sides of the cells and the rib members. 

The center section compartment is 
provided with a drain on each side of 


the centerline to discharge overboard 
any fuel which may leak from the cells. 
Flanges of these drains are located 
immediately aft of the two inboard 
booster pumps and are fitted with shut- 
off valves and overboard discharge 

The booster pump gland drains 
empty into these lines. The drain out- 
lets lead through a bulkhead on each 
side of the catwalk and extend below 
the skin. The wing compartment vent 
lines are located on each side of the 
centerline of the inboard nacelles and 
pass through the center of the wing 
spar and out through the wing lower 
surface aft of the No. 2 and No. 3 
nacelles. 


Movement., u to 40 Vegv^own 

Aileron Data 

■Area (att ot hinge) 64.4 sq. ft. 

20 deg. up, 20 deg. down 

Differential motion None 

Distance from plane of .symmetry to 
centroid of aileron area. 40 ft (approx.) 

Balance Aerodynamic 

Angular tab movement ttlO^dog! 


Anti-Icing System 

Leading edges of airfoils were orig- 
inally designed for boot-type de-icers, 
but all current models of the airplane 
feature Convair's new exhaust-heat 
anti-icing system. This has made it 
necessary to provide ducts and double 
skins for conducting heated air to the 
leading edge surfaces. Edge strips, 
screwed to a ledge at the spar flange. 
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make it possible to attach the leading 
edges by means of self-locking nuts in 
gang channels! 

Air heated by-exhaust gases is piped 
through the leading edge and the other 
parts of the plane — pilots', radio oper- 
ator's, tail gunner’s, and bombardier’s 
compartments, and the upper turret 
position. Other crew positions rely 
on electrically heated clothing for pro- 

The system consists of a heat ex- 
changer in the exhaust stack just 
ahead of the turbosupercharger, four 
in all, through which outside air is 
passed before flowing through ducts to 
the wing, empennage, and fuselage 
compartments. Ducting is aluminum 
sheet tubing covered with sheet asbes- 
tos, and averages S in. in diameter. 

Each outer panel of the wing com- 
prises an interspar structure with a re- 
movable leading edge and wing tip, a 
trailing edge structure forward of the 
ailerons, and a trailing edge structure 
forward of and over the flap. The 
spars are at 10 and 66.2 percent of the 
chord, and their design is similar to 
that of the center section spars. Inter- 
spar ribs are pressed aluminum alloy, 
and plate-stringer combinations com- 
plete the bending box. 



The upper surface employs hat sec- 
tions at the inboard end, and these 
splice into 1J in. Z-stringers which in 


turn splice down to 1 in. stringers and 
terminate at the base of the wing tip. 
The lower surface plates-stringer com- 
bination is similar, except for the fact 
that hat sections are not used, I J and 
1 in. Z’s being used for stiffeners. Dur- 
ing assembly operations, the wing skins 
are applied to the upper surface first, 
front and rear strips are then attached 
to the lower surface, and the closure 
is completed by attaching a center strip 
provided with hand holes. New as- 
sembly procedures make it possible to 
attach plate-stringer surfaces as units. 

The ailerons are of typical torque- 
box prossed-rib construction, fabric- 
covered. A two-horn gear box control 
system was originally used in connec- 
tion with these surfaces, but this was 
discontinued in favor of a single-horn 
push-pull-tube bellcrank system. Triin- 
ning tabs arc provided on both ailerons 
of latest Liberators. - 

Most of the rolled sections in the 
B-24 wing are stretched approxi- 
mately 3J percent to the RT condition ; 
and, since few extrusions arc used, 
Gonvair has been able to control sec- 
tion output simply by using sheet stock. 
Although rolled sections are not as di- 
mensionally accurate as extrusions, 
little trouble has been experienced in 
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constructing the wings because of flex- 
ibility of the fundamental design. 

The Fowler flaps have an area of 
approximately 144 sq. ft., and a move- 
ment downward of 40 deg. The indi- 
vidual flap is supported by roller car- 
riages, which engage five tracks, four 
of which are attached to the center sec- 
tion and the fifth attached to the outer 
panel. Tracks are steel I-beams bolted 
to a tubular planar truss. Clevises at 
the forward ends of the tubular truss 
attach to lugs which protrude through 
the spar at the spar flanges and attach 
to bulkhead chord members. Flap 

ated by a hydraulic cylinder energized 
by pressure from the main hydraulic 

Engine mounts attach to the front 
spar of the inner section of the wing. 
Mounts are of welded 4130 c.m. steel 
tubing. They are of two-bay type, 
45j| in. long. Attachment is at four 
points, by tension bolts, upper two 
being to the spar and lower two to 
after-mounts which project downward 
from the lower surface of the wing, 
because of the thin wing design. 

Space in the forward bay, behind the 


steel firewall, is occupied by an oil 
tank, and the oil cooler, on the right 
side, and intercooler on the left side. 
Aft bay provides space for a turbo- 
cowling, and accessories — is assembled 
as a removable unit, which while stand- 
ardized, is not interchangeable in other 

Each engine of the Liberator has its 
own complete independent oil system 
consisting of a self-sealing reservoir of 
42-gal. capacity located within and 
attached by brackets to the engine 
mount ; a temperature regulator located 
behind the engine and within the 
mount ; an oil dilution system ; and 
drains, piping, controls, and oil separa- 

Power plants are Model C-4, P & YV. 
1,200 hp., each attached by eight flex- 
ible shock mounts. Engines Nos. 1 
and 2 drive the instrument system vac- 
uum pumps and No. 3 drives the main 
hydraulic system hydro-pressure pump. 

Each power plant is enclosed from 
the nose ring to the wing by Alclad 
cowling, except around the exhaust 
system, where stainless steel is used. 
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Brake hydraulic system. Units are: ( 1 J engine-driven pump- { 2 ) (14) auxiliary pump check valve , (IS) auxiliary electric pump, (16) 

valve , (S) accumulator, (6) hand pump. (7) Bap valves, (8) brake pressure switch, (20) reservoir, (21) emergency reservoir valve, (22) 


control valve . (9) pressure gage, (10) check va 


The horizontal tail surfaces of the 
original design (twin rudder assem- 
bly) have NACA section No. 0015 and 
contain 192 sq. ft. Span is 26 ft. and 
maximum chord 7 ft 8 fa in. Distance 
from the design gross weight C. G., 
assumed at 25 percent MAC, to the onc- 
third maximum chord point is 35.40 It. 
which is approximately 34 times MAC. 
Stabilizer area, including elevator bal- 
ance, is 140.5 sq. ft. Its normal set- 
ting relative to the longitudinal axis is 

The elevator has an area of 67.1 
sq. ft. with 51.5 sq. ft. aft of the hinge 
line. Angular movement is 30 deg. 
up and 20 deg. down. The elevator is 
aerotlynamically balanced and all span- 
wise elements are statically balanced 
about the hinge line. Tabs in the 
trailing edge have an area of 4.95 sq. 
ft. and are controlled by an irreversible 
mechanism. 

Vertical tail surfaces have NACA 
section No. 0007 with a fin area of 123 


e, (11) accumulator suction line check 


sq. ft. and rudder area of 48.S sq. ft. 
Rudders are aerodynamicallv balanced 
and fully balanced statically. Spanwise 
elements are statically balanced about 
the hinge line. Tabs have a total area 
of 3.1 sq. ft., and are equipped with 
irreversible controls. Rudder angular 
movement is 10 deg. right and left of 

The new, single tail assembly, de- 
signed at the request of the AAF, re- 
quired few changes in the original aft 
fuselage structures. The new stabilizer 
is designed to fit the old type fittings, 
with the dorsal and fin attaching to 
new structure. Front fin spar attaches 
to a new. built-up bulkhead. 

All tail assembly control surfaces are 
of aluminum torque box and rib con- 
struction, covered with fabric. The 
stabilizer, constructed as a separate as- 
sembly, has a smooth sheet metal skin 
and is attached to the fuselage with 
only four fittings, to facilitate replace- 
ment The entire tail assembly is 




mounted just enough forward of the 
tail gunner’s compartment so that the 
trailing edge does not obscure the gun- 

Propellers are Hamilton Standard 
Hydromatic three-bladed constant 
speed type, with quick feathering fea- 
ture. Clearances are 37 in. to ground 
and 234 in to fuselage. Normal dis- 
tance to the plane of each propeller disk 
is 741 in. at the centerline of the in- 
board engine. Controls are electrical 
and convenient to both pilot and co- 
pilot. Feathering pump oil is obtained 
from the main oil tank. 

Propeller anti-icing is achieved with 
two electrically driven pumps installed 
below a 21-gal. tank located above the 
wing center section, between the life 
raft doors. One pump supplies pres- 
sure for both inboard propeller anti- 
icer rings and the other for the out- 
board propellers. 

Anti-icing systems for pilots' and 
bombardier's windshield exteriors are 


AVIATION, July, 1945 


connected directly to the same tank. 
De-icing and defrosting of window in- 
teriors are by heat exchangers and 
flexible defroster tubing adjustable for 
direction against windows. 

Landing gear of the B-24 is tricycle 
type with fore and aft wheel base of 16 
it. and a main gear width of 26 ft. 74 

nose wheel, a retractable' tail skid is 
provided, which, while not strong 
enough for full tail landing loads, will 
withstand the. load of rocking after 
landing. It is supported by an Alclad 
sheet box structure built into the lower 
aft end of the fuselage, below the aft 
gun position, and is extended and re- 
tracted hydraulically. 

Main gear wheels are Air Corps 
Type 111, made of aluminum alloy or 
magnesium alloy castings, requiring 56 
in. x 16-ply tires. Nose wheel is 
fitted with 36 in. x 10-ply tire. 

Hydro-pneumatic struts are used on 
the main and nose gears, with main 
gear retracting outward and upward 
into wells in the undersurface of the 



trading upward and slightly aft into a 
well just forward of pilot’s cockpit 


floor. The nose wheel is held in the 
up position by a latch, and the door 
closing the opening is actuated by the 

Main gear assembly is supported 

cated just outboard of the inboard 
engine cowling, between the front and 
rear spars. They are plate girder 
type of heavy rolled angles and flat 
sheet riveted to two of the main wing 
bulkheads. Both gears are equipped 
with emergency release and retraction 
mechanisms. Brakes are duplex ex- 
pander tube type. 

Being primarily a bombardment air- 
plane, the B-24, however, was required 
to have armament for defensive as well 
as offensive action. For offensive ac- 

two bays, and additional bombs in ex- 
ternal racks attached to the under 
surface of the inboard wings. 

Latest versions of the Liberator 
carry an average of ten 50-cal. guns 
aimed and fired from side openings in 
pairs in 4 power-operated turrets situ- 
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ated in the nose, the top, belly, and 
tail. Remaining 2 guns are flexibly 
mounted, so that they can be manually 
aimed and fired from side waist enclo- 
sure in aft part of fuselage. Armor 
plate protects areas around all crew 
members and vital equipment. 

Main hydraulic' system of the Liber- 
ator operates the wing flaps, bomb bay- 
doors, wheel brakes, and landing gear. 
Rear gunner’s turret is hydraulically- 
powered by a separate system mounted 
on the right side of the fuselage adja- 
cent to the tail turret. The system is a 
combination of the better features of 
the direct pressure and open center sys- 
tems, and is termed an open center 
pressure and return unit. 

The B-24 electrical system has three 
main sources of energy — batteries, gen- 
erators, and a 2 kw. auxiliary power 
unit located on the left side of the fuse- 
lage just ahead of the bomb bay and 
below the flight deck. The units con- 


nect to a common distribution system 
which covers the entire plane. The 
d.c. to a.c. inverters supply energy to 
special equipment requiring alternating 

Radio, interphone, and directional 
radio equipment aboard the B-24 de- 
rive power from the 24 v. d.c. supply 
of the main power system. The inter- 
phone consists of an amplifier, dyna- 

phonc arid microphone-amplifying 
equipment for each crew station. Each 
throat microphone is equipped with 
switch cord or a push-to-talk switch. 

The command radio consisting of 
two transmitters and three receivers, is 
mounted above the wing center section 
just aft of the life rafts. Modulator 
unit, dynamotor modulator unit, and 
dynamotor are mounted aft of the com- 
pass receiver, on the rack for the radar 
equipment Liaison radio includes one 
transmitter located on the flight deck. 


under the radio operator’s table, and a 
receiver on the table. Radio compass 
is located over the wing center section 
on the right side, and the marker 
beacon is located in the bomb bay. 

Capacity of the oxygen system, orig- 
inally provided by 5 fixed-position 
bottles in the upper aft section of out- 
board engine mounts, has been in- 
creased to 26 bottles of 350-psi. type, 
located at strategic points. Pressure 
scale, translated in terms of altitude is 
controlled by the user and maintained 
at a setting 5,000 ft. higher than the 
indicated altitude. 

Although, like other U. S. combat 
aircraft, the B-24 Liberator has fre- 
quently been subject to increases in 
empty weight because of need for addi- 
tional equipment and protection dic- 
tated by the ever-shifting exigencies 
of war, it has continued to deliver 
larger bomb loads, farther and faster. 
That was its designed intent. 


seal coupling (3] '^nlfnTpLl thick ^aUc" (dTlelief ’ vllvl, fSJ 
accumulator, (6) hand pump, (7) emergency Hap valves, (S) bomb 

atlumllltol'chlck'volve, '(12)"thllk ‘valve, ( 13) bomb "door' emer- 


gency and utility control valve, (Id) bomb door cylinder, (IS) bomb 
door relief valve, (16) auxiliary pump relief valve. (17) auxiliary 
pump check valve, (IS) emergency cross-over valve, (19) text stand 
valve, (20) filter. (21) pressure switch, (22) reservoir, (23) emer - 
gene y reservoir valve, and (2d) suction line check valve. 
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THE BOEING C-97 WITH TIMKEN BEARINGS 


Seventy-two Timken Beatings in four Wright 
Cyclone 18 engines help power the mighty Boeing 
C-97, new transport counterpart of the Boeing 
B-29 which exceeds all Army Air Force transports 
in range, payload and size. 110 ft. 4 in. long, and 
with a wingspread of 141 ft. 3 in. the giant ship 
must be able to carry 100 fully equipped troops, 
must have from its engines all the endurance and 
great power to whichTimken Bearings contribute. 


engines. Compactness, light weight, freedom from 
friction, smooth operation, economy of mainte- 
nance — as well as maximum radial and thrust load- 
carrying capacity are other important qualities. 
If these indispensable bearing features can help 
you meet your aircraft requirements, write us. 
We'll be glad to make recommendations. The 
Timken Roller Bearing Company, Canton 6, Ohio. 


But stamina and strength are not the only qual- 
ities Timken Roller Bearings impart to aircraft 


“Be sure the trade-mark ‘TIMKEN’ is stamped 
on every bearing you use!” 
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DESIGNING TOMORROW'S 
PERSONAL PLANE 



By RALPH H. UPSON. Coining Engine nr 

Here the author, one of America's foremost design consultants, sets 
up the "score card" for five possible types of craft and analyzes 
each from performance and cost standpoints. The basis for estimat- 
ing weight and drag is established and applied to each design type. 


yy (PartT June Aviation?' of 

” ” the kind of performance that 
ought to be possible for a lightplane. 
with nothing more than a clean-up of 

suited in approximately doubling the 
speed, the carrying capacity, and the 
range of a typical prewar design. 

The problem that confronts us now 
is not merely to “try and get it,” but 
to pick the most feasible path of ap- 
proach, with other desirable features 

tiniates and requirements. 

The question of how to arrange the 
basic elements — fuselage, wing, power- 
plant, landing gear, and tail — will first 
be considered from a standpoint of 
weight and drag for the particular pur- 
pose intended. 

For a preliminary comparison, it will 
be assumed that we are dealing with 
single-engine enclosed landplaues. 
avoiding unrecognized, controversial. 

tail-first, and folding-wing types, 
boundary layer control, laminar-flow 

tension shafts, etc. Flaps, however, 
are now considered well enough estab- 
lished to justify their use for any type 
of plane. We come, then, to five main 
comparisons : 

1. High vs. low-wing (with biplane 
as a supplemental variant). 

2. Strut-braced vs. cantilever wing. 

3. Fixed vs. retractable landing gear. 

4. Tricycle vs. conventional landing 

5. Pusher vs. tractor. 

For mathematical completeness, each 
comparison would have to be made for 
each different possible combination of 
all the alternatives. The number of 
different major arrangements is the 
same as the number of heads-tails pos- 
sibilities of five pennies, which is 2"\ 
or 32, without intermediate and inci- 
dental variations. But some of these 


can be literally laughed off, such as a 
low-wing, externally braced pusher 
with retractable gear. 

Other combinations can be restricted 
by rational engineering judgment to 
an extent which apparently permits 
reducing the total number of cases t« 
five. The method of analysis will be 
clearly set forth, so that anyone not 
satisfied can set up other combinations 
or try out possible changes in the 
weight and drag of component items. 

In laying out a comparative series of 
designs, we must distinguish between 
modifications or design features inci- 
dental to the particular comparison at 
issue, and those arbitrarily introduced 
by habit or fancy. For example, most 
cantilever wings are of stiff-skin con- 


struction, not primarily because they 
are cantilever but because they usually 
have been in a class of wing loading 
that well justifies such construction. 

For similarity irrelevant reasons, 
most externally braced wings are fab- 
ric covered; but it would be obviously 
misleading to compare a stiff-skin 
cantilever wing with a fabric covered, 
externally braced wing. It would be 
as logical to throw in other extraneous 
differences such as bigger flaps or fold- 
ing wings. 

Taper is of course a more definite 
consideration in the design of canti- 
lever wings. Not that such a wing 
must be necessarily tapered (prob- 
ably the lightest wing in service to- 
day is fabric covered, untapered canti- 
lever) ; but for equal drag and struc- 
tural efficiency, taper still saves ap- 
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preciable weight. On the other hand, 
taper introduces an unresolved cost 
difference that complicates considera- 
tion of other features ; hence these com- 
parisons will be made uniformly on 
the basis of the untapcred wing form. 

External struts are assumed con- 
fined to the high wing, because of their 
unfavorable interference and structural 
difficulty above a low wing. For equal 
wing loading, the beam or lift resist- 
ing structure is the only significant 



source of weight difference per sq. ft. 
between the externally and internally 
braced wing; and, as will be shown, 
this increment of weight in a light- 
plane is relatively small, especially for 
the assumed one-piece wing. 

Consideration of the pusher is here 
limited to the high-wing type because 
of the serious problem of wing-fuselage 
interference in a low-wing pusher ; and 
because vision, the pusher’s principal 
advantage, can be best obtained with 

Although a major advantage of a 
low-wing is in connection with re- 
tractable wheels, a cantilever low-wing 
is also of advantage with fixed landing 
gear and is therefore included. High- 
wing designs, however, will be consid- 
ered only with fixed gear, because of 
the relative unsuitability of a high- 
wing to landing gear retraction. 

There appears no need to compare 
the tricycle with conventional landing 
gear for the more than one wing and 
power plant arrangement, since the 
weight and drag difference should run 
about the same for all. Conventional 
landing gear is assumed for the high- 
wing tractor and tricycle gear for the 
pusher as the most logical arrange- 
ments for these two types. 

Because of the interest in immediate 
possibilities, the present comparisons 
will be based on somewhat less ex- 
treme demand as to performance, and 
more conervative design conditions, 
than formed the basis for the general 
possibilities developed in the preceding 
article. It is assumed that either take- 
off or cruising power may be the cri- 
terion of engine size. For the former 
condition, power loading will be held 


constant at a value which will not only 
limit the takeoff distance but also sat- 
isfy any reasonable requirements for 
climb and ceiling. In everything ex- 
cept the percentage of full power used 
for cruising, this constant power load- 
ing favors a plane of high drag but 
low weight by making the rated power 
independent of cruising speed. 

The Line-Up 

Thus the following actual partici- 
pants in the contest for design superi- 
ority are now simply set down and de- 
scribed, along with the rules of the 

These are the planes: 



The principal comparisons are then : 
D vs. E; C vs. D; B vs. C; and 
A vs. B. 

These are conditions that all must 






The appended data on drag and 
weight are based on the references 
given, subject to the following quali- 

The engine weight, including starter, 
is about midway between present av- 
erage and minimum weights. Esti- 
mated indirect additions to fuselage and 
tail weights, due to the power plant, 
are considered as power plant weight. 
Because of the variable proportion of 
cruising to rated power, fuel and tank 
weights arc made functions of cruising 
power; but the balance of the power 
plant weight remains a function of 
rated power. 

Wing weight includes an increment 
for the contribution of the tail, or 


rather that part of the tail which is 
estimated to depend directly on the 
wing. As in the case of an all-metal 
wing, the weight is divided between two 
terms, the first being the surface weight 
(constant per unit area for equal wing 
loading), and the second the beam 
structure, incidental weights being 
divided between the two. 

Due to the fabric skin, the first-term 
coefficient is substantially reduced in 
comparison with all-metal wings, but 
the second-term coefficient is a little 
increased. Also the assumed constant 
aspect ratio, with the relatively small 
magnitude of the second term, permit 
combining both into a single term for 
this particular comparison, with only 
a difference in the coefficient to dis- 
tinguish between the weight of the 
cantilever and externally braced wings. 

As may be expected, the landing gear 
weight is a function of the type, and 
the weight it has to carry. 

Power plant drag, largely chargeable 
to cooling, is estimated as a fixed pro- 
portion of the cruising power. This 
procedure implies a well-cowled engine 
with some means of adjusting the 
quantity of cooling air. 

Wing drag, in similar manner to 
the weight, includes a tail increment; 
and it also allows for fuselage inter- 
ference, usually negative because of the 
overlapping surface. 

For the landing gear, the residual 
drag of a retracted nose wheel is as- 
sumed equal to that of a conventional 
(exposed) tail wheel. 

Propeller efficiency values are esti- 
mated as being possible for the fixed- 
pitch wood type, assuming average 



shaft speed. The efficiency is assumed 
the same at cruising as at top speed, 
but is of course appropriately reduced 

Because certain of the weight items 
depend on cruising power, the drag 
(including induced) and efficiency be- 
come part of the final weight equa- 
tion, which can be expressed in sim- 
ilar form for all of the design types, 
the variation being in the numerical 
coefficients of the different terms. The 
weight in turn is fed back into the 
drag equation from which the cruising 
power is determined. With the cqua- 
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tions thus set up, we are ready to 
"turn the crank” and see what comes 
out. 

Comparative Performance 

What comes out in this particular 
comparison is shown in Table I, the 
Score Card. It will be noted that no 
one type can be said to have all the 
advantages. Even in this somewhat 
narrow field of weight and perform- 
ance, each one of the five design types 
has at least some quality to recom- 
mend it. Type A has the best top 
speed ; B has lowest fuel consumption ; 
C has lowest empty weight: D has 
greatest useful load ratio; and E has 
best climb. The biplane has been sim- 
ilarly shown (by figures not given 
here) to have one definite advantage: 
compactness of dimensions. 

But, considering the cost of attain- 
ing these various results, the finger of 
destiny seems to point in the general 
direction of Types B and C. As be- 
tween these two designs. C is 64 lb. 
lighter in weight-empty, but burns 
about 0.8 gal. more fuel per hour. If, 
for example, we assume $3 per lb. 
selling price and 24# per gal. of fuel, 
the price difference of $192 would be 
made up in about 1.000 hr. This es- 
timate of 1,000 hr. to make up the ini- 
tial cost difference is probably low, 
especially in view of the higher rela- 
tive cost per lb. of retracting gear, 
still without considering insurance and 
other fixed charges affected by the 
purchase price. 

But even 1,000 hr. is a lot of flying 
for a private pilot; so, in spite of the 
extra top speed for Type B, it looks 
as if the award for best performance 
per dollar among these particular de- 
signs would have to go to Type C 


(low-wing tractor with fixed conven- 
tional landing gear). 

Although this conclusion is at vari- 
ance with that of previous articles, 1 
it should be noted that there is no real 
inconsistency, since the comparison was 
then on a basis of speed without re- 
gard to takeoff. A similar basis for 
the present case, which with adequate 
takeoff facilities is perfectly proper, 
would give a clear-cut superiority to 
the retractable gear of Type B. Here, 
however, we have granted all benefit 
of any doubt to short takeoff. So the 
argument is still wide open and de- 


pends largely on how important short 
takeoff is to be. 

On the evidence thus far, uncon- 
tested title to the booby prize goes to 
the pusher. Type E, as the heaviest, 
slowest, most costly, and biggest fuel 
imbiber of all five. It excels in the one 
item of climb only because it needs so 
much power to do anything else. 

But still we have been talking only 
about performance and its cost. Many 
considerations of stability, control, 
vision, access, facility of landing and 
taxiing, etc., remain, together with 
possibilities of other variations of ar- 
rangement and use. These will be dis- 
cussed in the next article, along with 
comparisons of specific features. 
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HOW WE ENGINEERED 
THE LOCKHEED SHOOTING STAR 



tions imposed on the work, it was 
necessary to construct a new building 
away from other shop and office areas. 
A temporary building, of old engine 
boxes and canvas covering about 11,- 
000 sq. ft., was erected by Lockheed 
plant engineers in ten days in an open 
area beside our wind tunnel. This en- 
abled us to make use of equipment in 
the wind tunnel model shop, and it 
later proved very convenient for the 
frequent tunnel tests we ran on various 

At that time, machine tools were 
very difficult to secure, and we were 
forced to buy out a complete local 
machine shop in order to equip our 
layout. A minimum amount of work, 
actually about 4 percent of the total, 
was done in the regular Lockheed fab- 
rication departments; everything else 
was held in one spot. 

With our basic design laid out and 
the engineering and shop groups or- 
ganized, a master schedule was devel- 
oped. As soon as the major compo- 
nents were roughly designed, a joint 
meeting of shop and engineering per- 
sonnel was held to decide on the type 
of tooling to be used. This was always 
the very simplest suited for the job. 


On most other parts, Viereck worked 
out his own tooling directly from the 
part drawings. The engineers and 
shop men worked together directly 
throughout the project, and during the 
last three weeks practically all person- 
nel were doing actual labor on the air- 
plane. Inspectors worked directly 
from the drawing boards to the air- 
plane, and with excellent results. 

The bible of the P-80 project was 
our Decision Book, in which we made 
daily entries of the decisions made by 
the top group. Every decision was ini- 
tialled, and any changes or deviations 
later agreed on were noted beside the 
original decision. In addition to pro- 
viding a day-to-day guide to our work, 
the Decision Book now provides an ac- 
curate record of what was done at 
every stage of the airplane’s develop- 
ment. Entries for a normal day might 
run as shown in the accompanying 
illustration. 

Our first milestone was completion 
of a wooden mockup of the airplane 19 
days after work started. We decided 
to make this mockup unusually de- 
tailed to avoid the possibility of 
changes. We guessed that if the 
mockup were unusually complete it 


might discourage changes. As it 
worked out when we held mockup in- 
spection on the 19th day of work, no 
changes were suggested and a few 


Starting point for the P-80 project 
was the engine, which was to be sup- 
plied by the British. We had the draw- 
ings of this power plant, and after 
several months a wooden mockup of it 
was developed; but an actual engine 
did not arrive from England until the 
132nd day of the project. 

Nevertheless, we laid out the air- 
plane — on the basis of specifications 
provided — around an engine none of 
us had ever seen. During our talks 
with Wright Field we had guaranteed 
certain performance figures and also 
provided a general outline of the plane 
we were to build. Our airfoil was 
based on an NACA equation for a 
highly developed laminar flow section. 
This type of wing would not work out 
well with a propeller; it was the first 
time the type had been given a fair 
chance to prove all its merits. 

In spite of the fact that little test 
data was available on this airfoil, we 
went ahead and built the wing on the. 
basis of our calculations, with the 
fond hope that wind tunnel tests would 
later bear out the figures. Fortunately 
this worked out, and our gamble in 
selecting an untested wing section 
gained us a tremendous advantage as 
far as schedule was concerned. We 
had of course, been working within 
compressibility ranges with the P-38 
Lightning for several years and prob- 
ably had an advantage in that respect 
over most other groups. 

About the only change found to be 
necessary in the P-80 was a slight 
modification to improve the craft’s stall 
characteristics and to make it less sensi- 
tive to minor changes in the wing's 
contours. For example, we discovered 
that the slight surface displacement 
caused by mechanics and pilots walk- 
ing on the wing surface was sufficient 
to throw the plane completely out of 
trim. This problem was solved, and 
the P-80 today has excellent stall char- 
acteristics and a high degree of stabil- 
ity. 

Good low aileron forces were 
achieved by application of hydraulic 
aileron boost, as developed in the P-38 
and the Constellation four-engine 
transport. As in the P-38, the Shoot- 
ing Star’s aileron boost system has 
made the plane exceptionally maneuv- 
erable at all speeds and provides ease of 
control that will be highly satisfactory 
from the standpoint of combat pilots. 

Our main problem in designing the 
fuselage of the P-80 lay in providing 
accessibility to the engine installation 
and installing the large amount of 
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armament. Once these problems were 
solved, we were able to go ahead with 
our development of a fuselage with 
optimum aerodynamic characteristics. 

Wing and fuselage sections were de- 
signed, built and ready for mating on 
the 83rd day, right on schedule. 

One thing that should be emphasized 
at this point is the* fine cooperation we 
received at every stage of the P-80 
work from Wright Field and especially 
from the officers assigned to our proj- 
ect. For example all Government- 
furnished equipment, such as guns, 
radio, wheels, tires, etc., were in our 
hands six days after we started work. 
Without that type of support we could 
never have succeeded in meeting the 
schedule. 

Naturally the pressure on everyone 
concerned was intense. Everyone was 
time conscious, and to keep all hands 
apprised of progress we set up a big 
score-board calendar with the title Our 
Days Are Numbered. Every morning, 
the preceding day was crossed off — and 
some mornings that job was like pull- 
ing teeth. 

At all times the relationship between 
engineering and the shop, and between 
supervision and the men, was ex- 
tremely close. The engineers would 
finish a sketch, take it into the shop, 
and hand it to one of the men who 
would make the part. Or sometimes a 
mechanic would work up a part that 
was needed and hand it to us to make 
a drawing. That such a relationship 
could exist is indicative of the high 
type of men we were able to assemble. 

Toward the end of the job, the pres- 
sure on our entire staff became even 
more intense, almost too much so. 
Early in the project we determined that 
we would schedule the work on the 


basis of a 10-hr. day and 6-day week. 
No one worked Sundays. However, as 
the last weeks rolled around we were 
experiencing a sickness rate that ran 
as high as 25 to 30 percent daily, due 
to poor facilities and absence of heat- 
ing, and .work would have been seri- 
ously handicapped had the project ex- 
tended another few weeks. It was 
necessary to enforce the 6-day week 
for supervisory personnel since our 
small staff could not afford the loss of 
even one key man due to illness. 

As various assemblies were com- 
pleted, tests were run to check our cal- 
culations and assure the highest pos- 
sible safety factor for the new plane's 
initial flight. 

Before the P-80 left its hangar, we 
suspended the ship by belly bands and 
tested it for flutter and vibration. A 
complete load of fuel was pumped in 
and out, and the entire craft was shaken 
to test flutter modes. Complete brake 
tests were run before the plane moved 
an inch. We almost pulled down the 
shed during tests of the cockpit canopy 
release mechanism. 

Once this phase of the work was com- 
pleted, the airplane was disassembled 
and trucked to an Army test base 
where the first flight was made. On 
the 139th day of work the engine ran 
the first time the starter button was 
pressed, and one. the 143rd day the 
airplane was accepted by the Army and 
pronounced ready for flight. We had 
beaten the contract schedule of 180 
days — and our own private schedule 
of 150 days. 

At all times, the entire project was 
kept as tightly restricted as possible, 
not only for Army security reasons but 
because we were fearful that the pres- 
ence of other groups would result in 


delay. No other Lockheed departments 
were brought into the picture at any 
time — costs, scheduling, purchasing, all 
phases of the work were in our hands. 

One evidence of the efficiency of this 
system as it was applied to the develop- 
ment of the P-80 is the unusually low 
cost of the prototype, only 63 percent 
of what it cost to build the prototype 
of the X P-38, a conventional twin- 
engine fighter constructed by the con- 
ventional system. 

The Shooting Star was built with 
only 700 drawings, a factor which 
simplified the task of supervision con- 
siderably. Palmer and I personally 
inspected every drawing every day, 
and a close personal liaison was main- 
tained between top men and all phases 
of the work. 

The wartime advantage gained by 
the successful development of a revo- 
lutionary new fighter plane in less than 
six months is obvious. In one jump 

logically of every other air force in 
the world. 

However, we do not feel that a large 
airplane would respond to a similar 
development program. The problems 
involved are far too complicated and of 
too great a scope to be handled by a 
staff of 128 men. But we do feel that 
we have established the ability of a 
well organized research department to 
plan and carry out an advanced devel- 
opment program quickly and efficiently 
in an experimental department organ- 
ized within an engineering depart- 
ment. As stated, we had wanted to do 
this sort of thing for a long time, and 
all feel well pleased with the results 
of the experiment, especially since it 
provided the United States with an- 
other advanced warplane. 
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Aeronautical Supremacy 
Demands Jet And Rocket Research 


Republic P-47 ready lo launch its fen S-in. HVAR's (high first proved their worth in the St. La breakthrough and now 

velocity aircraft rocket), lethal and accurate missiles which being used with deadly effect against the Japs. 


PART I 


By ROY HEALY, Vice-President, American Rocket Society 


O ne of the few beneficial aspects 
of this war has been the belated 
emergence of rocket research 
from the basement workshops of ama- 
teur experimenters into the great lab- 
oratories of governmental and com- 

Where in prewar days small groups 
of enthusiasts surreptitiously con- 
ducted experiments in isolated fields 
(frequently with illicitly obtained and 
transported materials, ever fearful of 
the descent of the local constabulary 
armed with prohibiting ordinance), 
today large bodies of research techni- 
cians are engaged in development and 
testing of the numerous rocket and jet 
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propulsion devices evolved since the 
start of this conflict. This rapid 
mushrooming of rocket research, with 
the attendant publicity given the many 
spectacular applications of jet power 
lends considerable interest to specula- 
tions regarding the extent of postwar 
experiments in this field. 

It is clear that many of the purely 
military devices utilizing rocket and jet 
power will not have direct commercial 
applications, although the basic propul- 
sion methods may have numerous uses. 
At this writing all indications point 
to continued research, by all major 
powers, in the field of rocket weapons. 
The extent of government financed 


research in the United States will de- 
pend largely on the prevailing feeling 
of the people, either for disarmament 
or for a militarily strong nation. 

This, in turn, will be affected by the 
success or failure of the major powers 
to reach amicable agreements at the 
peace conferences. Should it appear 
that all international disputes can be 
settled by a world organization, and 
the outlook be peaceful, research may 
be placed on a small and slow moving 
scale, reminiscent of the prewar years. 
But, should further conflicts be consid- 
ered even a remote possibility, then 
military research will be continued on 
a vast scale with numerous organiza- 
tions involved in the development and 
continuous improvement of rocket and 
jet weapons. 
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Forecasting startling future developments, this rocket expert 
declares that for peace or for war unceasing work in this new field 
is vital if America is to maintain her place in the skies. 


"... The first essential of the 
airpower necessary for our na- 
tional security is preeminence in 
research. The imagination and 
inventive genius of our people — 
in industry, in the universities, 
in the armed services, and 
throughout the nation — must 
have free play, incentive, and 
every encouragement. American 
air superiority in this war has 
resulted in large measure from 
the mobilisation and constant ap- 
plication of our scientific re- 
sources. 

“Comprehensive research, both 
within and without the air serv- 
ices, must be expressed in in- 
clusive and continuing programs. 
Only in this way can our air 
forces reflect at all times the 
rapid advances in aerodynamics, 
physics, chemistry, electronics, 
the sciences basic to rockets, jet 
propulsion, radar, and revolu- 
tionary developments as yet un- 
conceived." — General of the 
Army, H.H. Arnold Command- 
ing General, Army Air Forces. 


Present research on jet propelled 
devices is conducted on a cooperative 
basis between various military serv- 
ices, civilian-operated government 
agencies, and commercial concerns. 
The foremost government body con- 
nected with development of rocket de- 
vices has been the National Defense 
Research Committee, a division of the 
Office of Scientific Research & De- 
velopment. Various divisions of 
NDRC. have been undertaking solu- 
tions of the myriad problems involved 
in the design and application of rocket 
and jet equipment. The Research & 
Development Service of the Army 
Ordnance Dept., and the Navy Bureau 
of Ordnance, coordinating with the 
various using services, have developed 
and put into production rocket pro- 
jectiles of impressive performance, the 
majority of which are still classified as 
confidential. 

The technical trends to be expected, 
both for the remainder of this war and 
in any postwar program, can readily be p 
summed up as, first, an increase in 
range, accuracy, and lethality of the 
many existing rocket weapons; and, 
second, introduction of directional con- 
trols in the larger longer-range mis- 

Although new and as yet unreported 
devices may evolve, the following 
weapons which have emerged during 
this war will undoubtedly be the focal 
points of most further development. 


Aircraft Rockets 

The natural combination of high 
speed aircraft and large caliber rocket 
shells, launched from simple, low drag, 
easily installed wing posts, was one of 
the major innovations of the war. 
Both the AAF, at its new experimental 
rocket field at Dover, Del., and the 
Naval Air Force, at its huge Inyokern, 
Calif., research and training base, are 
pushing engineering on larger, faster, 
and more powerful aircraft rockets, 
and also on more efficient methods of 
launching them from fighter, attack, 
and bombardment aircraft. Although 
the 21-cm. 240-lb. rocket (launched 
from the Me-109’s and FW-190’s at our 
bomber fleets, in the Luftwaffe’s abor- 
tive attempts to halt demblition of 
Germany) is larger than anything the 
Allies have yet put into combat, ex- 
perimental rocket projectiles are now 
being tested which will dwarf the 
German’s best aircraft rocket, and use 


of giant rockets may be expected 
against Japanese targets. 

The AAF introduced its first rocket 
projectile, the M-8, weighing 40 lb. 
and having a diameter of 4.5 in. in the 
CBI. theater early in 1944. Fired 
from clusters of paper-plastic tubes 
mounted under the wings of P-40’s of 
the 14th AAF and P-51’s and P-38’s 
of the 10th AAF these rockets were 
found effective against Japanese tar- 
gets in China and Burma. 

Hardly had the M-8 gone in service 
when a new and more powerful rocket, 
the 5-in. HVAR (high velocity air- 
craft rocket), of several times the 
weight and potency of the initial round 
reached the combat service test stage. 
This round requires no launching tubes 
and is suspended from simple sheet 
metal posts fastened to the undersur- 
face of the wing. Its lethal effect and 
accuracy was proven in its debut dur- 
ing the St. Lo breakthrough when. 



Heavy firepower possible for aircraft through rocket projectiles is previewed in this North 
American 6-25, armed with three rocket launchers in addition to SO-cal. machine guns. 

(AAF photo) 
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fired from P-4/”s of the 9th AAF, it 
struck telling; blows against Nazi tanks, 
trains and truck columns. Most AAF 
fighters are now equipped to carry 
ten of these potent missiles which are 
now being used with deadly effect on 
Japanese armor, pillboxes, anti-air- 
craft batteries, shipping and rolling 

It is believed that the airborne rocket 
will gain importance as an aerial com- 
bat weapon, used both by interceptors 
and defensively by bombers, because of 
their longer range and large lethal 
radius when compared with aircraft 
cannon shells. Nazi aircraft, in the 
Luftwaffe's dying attempts, were re- 
ported equipped with rapid-fire reload- 
able launchers. Development of in- 
ternally mounted rocket launchers is 
an endeavor that offers considerable 
promise, particularly in connection 
with jet aircraft at whose high speeds 
externally mounted rockets would 
create prohibitive drag. 

Anti-Aircraft Rockets 

Anti-aircraft rockets have been in 
use since 1939, first by the British 
while they were short of the more ac- 
curate cannon, then by the Russians 
in the defense of Moscow, later by the 
Germans as their anti-aircraft batter- 
ies were depleted and, of late, by the 
Japanese against our bombers. The 
possibility of control, or even limited 
correction, of the long-burning rocket 
carrying a large explosive head, makes 
the anti-aircraft rocket a likely sub- 
ject for postwar research. Present 
anti-aircraft rockets do not possess 
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sufficient range to menace high alti- 
tude bombers, but they have proved 
effective against low altitude attacks. 
Various forms of these have been used, 
some carrying high explosive heads, 
others showering phosphor pellets on 
the aircraft; also, many versions of 
the wire-tailed snare rocket have been 
put in combat. 

Rocket-Accelerated Bombs 

During the Mediterranean cam- 
paign, the Germans experimented with 


, rocket-accelerated bombs, for greater 
’ penetration of warship deck armor, and 
also with bombs having radio control 
devices on their tail surfaces for mak- 
ing limited corrections during descent. 
With further improvements in devices 
used by surface ships to elude bombers 
(such as the reverse bomb sight which 
aids in dodging falling bombs), the 
jet-accelerated bomb, with its higher 
velocity and using a radio controlled 
tail assembly for corrected descent, 
will tremendously increase the potency 
of the high altitude bomber. 

The trend toward underground fac- 
tories, which in another war might turn 
mankind into a troglodyte race, ac- 
centuates the advantage of the pene- 
trating ability of the rocket bomb. 

Rocket Torpedoes 

Being simpler, cheaper, and possess- 
ing higher velocities than the conven- 
tional marine type torpedo, rocket- 
propelled torpedoes, both for shipboard 
and aircraft launching, will probably 
be seen in active service. Utilizing a 
solid-fuel driving charge to replace the 
complex alcohol-steam turbines now 
employed as motive power, the rocket 
torpedo will be as cheap and as easily 
produced as a bomb. More advanced 
designs of aerial torpedoes may use a 
stub-wing for greater range and may 
incorporate controls similar to those 
of the Henshcl 293 rocket-glider 
bomb to allow attacks to be made from 
outside the ever-increasing range of 
shipboard anti-aircraft batteries. Re- 
search will not be neglected on air- 
craft-launched controlled rocket-glider 
bombs for use against land, as well as 

Multiple rapid-fire launchers for in- 
fantry, naval, and amphibious attacks 
have been assuming a role of increas- 
ing importance as the war rolls toward 
Tokyo. Lightweight launchers on 
landing craft, tanks, amphibious trucks, 
and even jeeps, used in our island land- 
ings, have proven capable of saturating 
enemy held areas with devastating fire- 
power. 

Indicative of the importance at- 
lachcd to rocket firepower is the 
Navy's recently revealed expectation 
of expending $100,000,000 worth of 
this type ammunition monthly during 
1945. The Army has an estimated 
$12,000,000 monthly allocated in this 
field, and these estimates may be in- 
creased if the already over taxed pro- 
duction facilities can be expanded. 
Aside from vehicle-mounted launchers, 
the infantry's "jungle launcher” has 
given the lone soldier an artillery 
weapon equivalent, in size of the roc- 
ket it projects, to a 105-mm. howitzer. 
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NEW WIND TUNNEL 
REACHES SONIC-SPEED RANGE 


By CLARK B. MILLIKAN, Acting Director. Guggenheim Aeronautical Laboratory 

Specially designed for fast test schedules, cooperative venture 
financed by West Coast airframe builders embraces new features 
enabling analytic checks at over 700 mph. 


• The following members of the 
California Institute of Technology 
and the Southern California Co- 
operative Wind Tunnel staffs were 
primarily responsible for' the design 

prepared most of the basic material 
from which this article was writ- 
ten: Messrs. A. L. Klein, E. E. 
Sechler, M. Serrurier, L. G. Fen- 
ner, P. V. H. Sorrell, A. Fejer, 
J. E. Smith, and F. M. Graf. 


I NAUGURATION OF THE SOUTHERN 

California Cooperative Wind 
Tunnel in Pasadena places in serv- 
ice the first such research facility de- 
signed specifically for accelerated test- 
ing schedules. Among many new fea- 
tures of this large variable-density, 


high-velocity tunnel are several which 
are, up to now, unique. First, there is 
a decompression sphere enclosing the 
model and working section region; 
second, movable and interchangeable 

third, a multi-stage driving fan with 




great flexibility of control ; and, fourth, 
a model suspension system incorporat- 
ig hydraulic-force measuring cle- 
lents and electrical recording devices 
permitting test data to be automatically 
printed and entered on punched cards 
for machine computation. 

This tunnel is also unique in its 
ownership and operation arrange- 
ments. Four aircraft companies shared 
in its cost, Consolidated Vultee and 
Douglas each assuming one-third, and 
Lockheed and North American one- 
sixth each. One half the design costs 
were carried by the Curtiss-Wright 
Corp., which is building an essentially 
identical tunnel in Buffalo. Direction 
and operation will be by California 
Institute of Technology staff of ap- 
proximately 35 full-time specialists. 

Let us consider the Cooperative 
Tunnel’s new features in more detail: 


The decompression sphere surround- 
ing the working section is 31J ft. in dia. 
Its model-table entrance is closed by a 
12-ton steel door, 19 ft. in dia. Two 
gate valves cut across the airflow cir- 
cuit up-stream and down-stream of the 
8i X 12 ft. working section. Rapid 
hydraulic operation of the gates and 
door permits the working section 
region to be hermetically sealed when 
testing is in progress. If it becomes 
necessary to contact the model, the 
working section can be sealed off from 
the balance of the tunnel and brought 
quickly to atmospheric pressure with- 
out loss of pressure or vacuum in the 
remaining 90% of the tunnel. 

Second unique feature is the use 
of huge steel tables or model carts 
which carry the models into and out 
of the sphere on steel rails. Each has 
a different type of model support: wing 


tip, tripod, or NACA double strut 
arms. Two of the carts can be loaded 
or unloaded while the third is in place 
for a test, virtually multiplying the test- 
ing capacity by the number of carts, 
since no installation time and but a 
few minutes of hookup time ties up 
the working section between actual 

The third unique feature is made 
necessary by the fact that the tunnel 
reaches speeds in the 700 mph. range 
and very large Reynolds numbers by 
operating either at very low or high air 
density. Three compressors, located in 
the power house, can pump the tunnel 
to 45 psi. gage pressure in about 3| 
hr., or evacuate it to J atmosphere, or 
even to 1/10 atmosphere if required. 

The problem of absorbing the full 
hp. over a range of densities of 16 to 1, 
corresponding to operation between 
these pressure limits of 4 to i atmos- 
pheres, required that an unusual fan 
system be designed. Two propeller 
type fans, mounted in tandem on a 
single shaft, are driven by two electric 
motors having a total of 12,000 hp. 
This combination gives essentially the 
speed control and regulation character- 
istics of a full Ward-Leonard power' 
plant system at a much reduced cost. 

About 1,500 tons of steel plate, ap- 
proximately 1 in. thick, were used in 
the construction of the tunnel. Since it 
is an air tight, single unit without ex- 
pansion joints, temperature change ex- 
pansions are accommodated by pro- 
viding spherical ends (which offer no 
horizontal restraint) on the eight sup- 
porting columns. Horizontal restraint 
is provided by a pin midway between 
the third and fourth columns and a link 
between the tunnel and the base of the 
seventh column. 

Cooling for continuous operation at 
a power input of 12,000 hp. limits air 
temperature to about 125 deg. A radi- 
ator, which removes 500,000 Btu/min., 
is located in a tunnel corner just up- 
stream of the throat contraction. It 
consists of 80 units of finned copper 
coils, each having three rows of tubes 
in depth. 

To insure the smallest possible pres- 
sure drop in the radiator the finned 
coils are placed in the plane of the 
corner ellipse rather than at right 
angles to the tunnel axis. Comer 
vanes turn the air 45 deg. and send it 
at right angles to the radiator face. 
About 3,600 gpm. of cooling water is 
circulated, being cooled in a tower and 
entering and leaving the radiator 
through the tunnel comer vanes which 
support the radiator. 

A dehydrator controls humidity to 
eliminate inconvenience and complica- 
tions which accumulation of moisture 
would impose. An air-to-brine heat- 



exchanging coil, with the brine cooled 
by ammonia piped into the tunnel from 
a nearby commercial refrigerating 
plant, reduces the temperature of the 
air passing over it to about 40 deg. F. 

Tunnel air can be circulated through 
the dehydrator by means of a 3,000 
cfm. circulating fan; and fresh air, 
entering the tunnel through the com- 
pressors, passes over the dehydrator 
enroute. 

Requirements of the fan system are 
unusually severe. Operating at high- 
est efficiency over the entire range of 
tunnel pressures, it must absorb the 
entire power input of 12,000 hp. More- 
over, the pressure rise across the fan 
must be reasonably uniform over the 
cross section of the tunnel, and the flow 
leaving the fan must be closely axial in 
direction. 

These requirements are achieved by 
two identical stages, each composed 
of a 16-blade, 21 ft. 9i in. propeller- 
type fan, and a non-rotating adjustable 
set of 12 pre-rotation vanes mounted 
upstream of each fan. The fans are 
coaxially mounted with a clutch be- 
tween the fan hubs, making it possible 
to use either both stages or the up- 
stream stage only. Fan blades are of 
forged aluminum alloy, held in socket 
assemblies bolted to flats on the pe- 
riphery of a 7-ft. dia. hub. 

The blade sockets are forged alloy 
steel cylinders flanged at the hub at- 
taching ends. Blades are rotatable on 
three angular contact ball bearings, the 
outer pair being stressed to carry cen- 
trifugal force loads of about 100 tons. 
Two bevel gear units and a planetary 
gear unit alter blade pitch, the latter 
requiring 2,600 turns for one turn of 
the blade. 

The 16 flats on the outer periphery 
of the hub weldments are machined to 
give the blade axis an upstream angu- 
lar inclination of 1 deg. 18 min. from 
the plane of rotation. This arrange- 
ment causes the centrifugal force 
moment on the blade to counteract a 
portion of the air thrust moment. 

When the downstream fan blades are 
feathered, the disengaged clutch per- 
mits it tp windmill to prevent Brinnel- 
ling of the roller bearing races. A 16 
in. dia. hollow steel shaft, 30 ft. long, 
connects . the upstream fan and the 
motors. Motors and drive shaft are 
connected by an extended type flexible 
coupling which permits an offset of 
(Turn to page 254) 



here moving into working section under its own power. Connections can be quickly made 



RANGING THE BUDGET 
IN THE POSTWAR LABORATORY 

PART YU OF A SERIES 


By K. R. JACKMAN. Chief Test Engineer. 

Consolidated Vullee Aircrall Carp., San Diego 

Continuing his critique of financial planning for research, Mr. 
Jackman details budgetary factors and emphasizes their vital role. 
He then compares the "docket" and "case" systems of cost control, 
presents specific breakdowns of job and salary classifications, 
samples personnel distribution in three typical aircraft laboratories, 
and gages research needs for the coming aircraft market. 


" Budgeting is the arsenal of financial 
management, and its sentinel is cost 
accounting." — Management Maxim. 

W E HAVE PRESENTED (Part VI 
June Aviation) a few of the 
available figures to justify 
postwar planning in industrial research 
laboratories to the extent of approxi- 


mately 2 percent of gross sales. Few 
aviation companies can boast of this 
carefully planned research expenditure 
— but would not the progress, advanced 
designs, and additional markets made 
available by such far-sighted research 
policy justify the expenditure? Trials 
in other industries have paid hand- 
somely. 


With the appropriation, to develop- 
ment and testing, of the necessary 
funds, buildings, equipment, and per- 
sonnel, the obligations of the company 
are not filled. The board of directors 
of a progressive aviation corporation 
cannot, as it advances $1,000,000 to 
the laboratory director for the new 
year, reasonably say : “There you are, 
now set-to — research 1” Careful finan- 
cial and budgetary planning is neces- 
sary to economically use appropriated 

Since very little has been written on 
laboratory budgeting, the writer has 
attempted to collect, in these current 
Part VI and Part VII articles, a few 
pertinent facts as applied to aviation 
research, in order to promote public 
discussion of postwar laboratory prob- 
lems. 

Aero Laboratory Cost Control 

Research control that has due regard 
for the intangibles in aircraft produc- 
tion development, and also regard for 
the time factor, is capable of making 
estimates of the value of laboratory 
results and of operating productively 
according to a budget. 

It is believed by some specialists that 
a docket system of research control 
enables the laboratory director to eval- 
uate with most certainty the cost of 
the work entrusted to him aqd his staff, 
and to ascertain a capacity load for the 
latter. This procedure also gives him 
the means to fix responsibility if 
changes are made in any of the projects 
under the docket. Such a system has 
been very successfully used in the 
Mellon Institute.'"’ 

A skeleton form for projects under 
a research docket and also a form for 
a time sheet for use in determining 
monthly costs of researches are given 
in Donald's very useful Handbook of 
Business Administration. In employ- 
ing the monthly time sheet, as described 
therein by R. G. well, each research 
laboratory empli e records his own 
distribution of hi time to the projects 
on which he has been assigned to work. 
By its use there can be calculated the 
distribution of salary to the projects. 

Other items of expense, except sup- 
plies and special equipment which are 
charged to some specific tests, are gen- 
erally prorated to the respective pro- 
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Pig. I. Personnel represents prime cost of aviation research. 
This Convair chart indicates "rungs" in the iob "ladder." 


jects in the same ratio that salary 
charged monthly to a particular project 
bears to the total laboratory salaries. 
Among these items arc cleaning, light, 
heat, power, .steam, water, insurance, 
and depreciation. The depreciation 
rate of laboratory equipment is gener- 
ally given as 10%. ‘" = 

The case system of research control, 
used with success by Arthur D. Little, 
Inc., has been outlined by E. P. Steven- 
son. In this procedure, daily reports 
on special cards are said to afford a 
satisfactory means of recording the 
distribution of hours of working time 
of the laboratory staff. The account- 
ing department then converts this time 
into dollars and cents, and these figures 
are followed in budgeting the time of 
the staff for the next month. A system 
of this type evidently has additional 
utility; for it enables the easy keeping 
of an accumulative record illustrative 
of the progress of tests in hand, and 
it makes possible the comparison of 
research project costs. 1 "* 

The system used in cost analysis of 
development and research projects in 


the Engineering Test Laboratories of 
the Consolidated Vultee Aircraft Corp. 
at San Diego, is a combination of the 
"docket" and “case” systems, simplified 
to apply to aviation needs. Sections 
of the accounting department do this 
cost accounting for the Laboratories in 
man- hour collection of both engineer- 
ing and shop time against test numbers. 
The test number, assigned to each 
test or development request as it enters 
the Laboratories, becomes the controll- 
ing medium (through simplified paper 
work to be discussed in a later part of 
this series) until the project is com- 
pleted by the test report circulation to 
the requesting agency. 

With the closure of each project the 
actual time expended by engineering 
and shop personnel is collected and 
compared with the estimated time allo- 
cation. Only by frequent checks of 
estimated against actual time expendi- 
tures can the test project engineers 
correct “poor guesses” and be educated 
for more accurate future “guestimates”. 

The expenditures for research or 
development in a large laboratory com- 


prise the salaries and expenses of exec- 
utives; office, library, shop, storeroom, 
and building operation and mainte- 
nance; salaries of research men and 
assistants; supplies and house charges, 
which will include as well special 
charges for shop and office work ; and 

business trips and during the attend- 
ance of members of the laboratory staff 
at appropriate scientific meetings. 

Salaries In Aviation Research 

Prior to World War II, a man who 
chose to become a scientific investi- 
gator or test engineer by profession 
was expected to be prepared to sacri- 
fice, in the interest of his scientific 
work, a certain amount of material 
prosperity as compared with that which 
he would probably be able to attain if 
he entered such other professions as 
the law and medicine. 

With the increasing number of lab- 
oratories, the competition for capable 
workers and administrators is produc- 
ing a considerable increase in the wage 
scales and it is not too much to expect 
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Fig. 2. This chart represents distribution of specific projects tor industrial 
research in 16 industries. (WPA. National Research Project photo) 


that in the next few years, despite the 
probable aviation cutbacks, scientific 
research will be a well paid profession 
which will be attractive even to those 
who esteem financial rewards above all 
other considerations. 

A point which frequently arises in 
connection with the pay scale of men 
engaged in research is the method of 
remuneration. Should research men 
and test engineers receive a straight 
salary, or should they be entitled to an 
interest in the profits arising from their 
work? The judgment of most men 
directing large laboratories is definitely 
against any system of payment by re- 
sults. On the whole, the best plan, 
according to Dr. Kenneth Mecs, 1 "' 1 of 
the Eastman Kodak Research Lab., is 
to pay men a fixed salary, advancing 
their salaries in proportion to the qual- 
ity of their work, whether or not that 
work results in direct financial gain. 

Initial salaries of test and research 
men and women will depend upon the 
person’s educational background, previ- 
ous experience, practicality, his publi- 
cations and patents, and the importance 
of the problems being assigned to him. 

The laboratory job classifications, 
requirements, etc., in the aviation in- 
dustry will be more fully discussed in 
a future article. However, a few com- 
parisons may be made. Rates of pay 
for specific jobs may differ throughout 
the nation, depending upon availability 
of trained personnel, costs of living, 
status of local housing, etc. However, 
the more common job classifications 
and salary ranges in the aviation test- 


ing and research laboratories are ap- 
proximately as follows: 


AVIATION LABORATORIES JOB CLASSIFICATIONS 



The education, experience, and job 
requirements of each of the above types 
of work found in most aviation labora- 
tories will be examined in detail in a 
future article on laboratory personnel 
training. Other than the technical and 
clerical laboratory positions listed 
above, there are a few supervisory jobs 
— such as test group engineer, chief 
chemist, chief metallurgist, and chief 
test engineer — to be considered in com- 
pleting the laboratory budget. Since 
the salary ranges of these administra- 
tive positions vary between companies 
in the aviation industry and more 
radically in other research laboratories, 
no attempt will be made here to define 
their .salary limits. 

The positions available through the 
U. S. Civil Service Commission and 
affiliated with laboratory work may be 


of interest. These jobs, underpaid 
when judged by the present overiii- 
flated salary scales in industry, will 
again be in demand with the cessation 
of hostilities and the reduction in in- 
dustrial staffs. 

The relatively lower pay of certain 
Civil Service positions is more than 
compensated, in many cases, by the 
continuity and security of employment 
in periods of depression. The postwar 
years will undoubtedly see this cycle re- 
peated. A few of the more common 
positions now open in Civil Service as 
War Service appointments, and which 
may offer postwar laboratory security 
to some now engaged in industry, are 
as follows: 



In contrast to the above rates of pay, 
the statements made in 1936 by Weid- 
lein and Hamor in their helpful book 
Glances al Industrial Rf search may 

be more indicative of possible postwar 
salaries. “With no training other than 
that of the university, the suggested 
minimum entrance salaries for the first 
year, according to highest degree held, 
are as follows: B. S. $1,500, M.S. 
$1,800, and Ph.D. $2,400. 

“It has sometimes been well stipu- 
lated that, in the event of substantial 
progress being shown, these beginning 
salaries will be increased at the end of 
six months to $1,800, $2,100, and 
$3,000, respectively. By this arrange- 
ment a probationary period will be 
provided for, and the self-respect and 
professional attitude of the man worth- 
ily stimulated. 

“When the candidate possesses addi- 
tional professional training, the condi- 
tions of his employment become com- 
petitive. In general, however, the sal- 
ary should be comparable with that of 
men of equal experience already in the 
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laboratory. Even in this case, a pro- 
bationary period of service is highly 
desirable. Salary advancement is neces- 
sary for its psychological effect, but 
must be judiciously administered for 
the same reason. A wise policy will 
provide for reasonable increases based 
on merit, at predetermined intervals if 
possible, seconded by family consider- 

Such research institutions as the 
Mellon Institute have found that, with 
few exceptions, the salaries of the re- 
search men amount to about 60% of 
the gross cost of each industrial re- 
search project. 

Probably the most rapid method of 
preparing an annual budget in an avia- 
.tion research laboratory is to provide 
a lump sum for the salaries of the 
personnel employed, plus a contingency 
item, to cover materials, equipment, 
etc., and then to reappropriate for 
major items as they arise. Tlius, were 
one to know the number of each classi- 
fication of employee in a given labora- 
tory, the yearly expense of the labora- 
tory could be quickly computed within 
an accuracy ofzfc 15%. Breakdown of 
all projects on the books at the end of 
• the fiscal year and reapportionment of 
time to each for the new year, with 
allowances for new projects arising 
during the year, might not be much 
more accurate than the above 15%. 

Let us therefore look at several avia- 
tion research, development, and testing 
laboratories of primary aircraft manu- 
facturers for clues of personnel distri- 
bution. Three cases will be presented 


— "A”, “B”, and "C" — as indicative of 
the vast difference that exists in three 
laboratories doing approximately the 






It is interesting to note the differ- 
ence in personnel distribution, indi- 
vidual work loading, and percentage of 
applied research tests to total projects 
of these three aviation laboratories. 
Still greater differences undoubtedly 
exist when comparisons are made be- 
tween so-called “applied research” 
aviation laboratories and the “basic re- 
search” laboratories of the automotive 
industry and in several of the research 
foundations. 

Some interesting facts are known 
about Laboratory "C” itemized above. 
Of the 75 engineers and clerical pers- 
onnel, approximately 20 or 27 percent 
are women, mostly college trained with 
science majors. This particular labor- 
atory was divided into eight distinct 
component parts, each specializing in 
specific fields as follows: 



Mich. TWta^ UcsM ^ 

Shop Pera. (Eipcr. Dept) 25 25 

Tola Personnel 100 100% 

If the engineering personnel in this 
laboratory, who contributed to the 
preparation of test and research re- 
ports. were to be separated from the 
shop, clerical, supervisory routine test- 
ing, and report coordination personnel, 
it would be noticed that approximately 
47 engineers, metallurgists, and chem- 
ists carry approximately 200 of the 216 
projects, or average over four projects 
per person at all times. This personnel 
work-loading varies with the experi- 
ence and competence of the individual, 
from one in new Research Laboratory 
Analyst "C’”s to as many as eight 
projects in the case of several of the 
senior R.L.A. "A” ’s. 

It is obvious from the above com- 
parisons of laboratory personnel, work 
loading, and classification that the 
"postwar” budget of aviation labora- 
tories is an unknown factor, since the 
present importance of high-speed pro- 
duction will then give place to more 
development and reseach projects (it 
is hoped!), with the inevitable desire 
of “top management” to “economize" 
in all departments. 

To many of those people most famil- 
iar with research laboratories and their 
importance in tomorrow’s world, this 
attempted “economy” in research budg- 
ets may well cause considerable 
thought and discussion. Possibly the 
postwar position of research in each 
company should be decided today when 
calm reasoning is possible, and not to- 
morrow in the excitement of victory 
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parades, curtailment of contracts, and 
postwar competition. 

A Wise Postwar Research Economy 

Realization of the importance of con- 
tinuing aeronautical research after the 
war is apparent in the aircraft industry. 
Most aircraft companies, if the govern- 
ment leaves them with sufficient funds 
after contract terminations, contem- 
plate sizable investments in research 
development departments to make best 
use of findings unearthed by private 
and government agencies, such as the 
NACA, Wright Field, The Bureau of 
Standards, and the Naval Aircraft 
Factory. 

But what will the individual aviation 
company be building one year, two 
years, or five years from today ? What 
are the commercial aviation possibili- 
ties? How many planes will our 
government services need in early post- 
war years? What will be the com- 
mercial transport requirements, and 
how many planes will be called for by 
private owners? 

Probably as good a guess as any was 
that recently published by Win. A. M. 
Burden in the Harvard Business Re- 
view.'"'' The probable magnitude of 
the postwar aircraft orders is shown in 
the following table from that publica- 



If Burden ™ is correct, it would ap- 
pear that the majority of the aircraft 
manufacturers will be contractors to 
the Army and Navy. This probably 
being the case for early postwar years, 
it would appear desirable to consider 
the place of research and testing in the 
new contracts. 

Much of the development and re- 
search work that has been done to 
bring out advanced types of planes in 
the last ten years has been carried out 
in addition to, or in spite of, the formal 
contract. Structural testing of air- 
craft components is — most assuredly — 
a part of every service contract; but 
much development and research has to 
be done that is not written into con- 
tracts. Why should research on these 
new planes not be emphasized and 
"incentive contracts” written to cover 
this important phase of aircraft pro- 
duction? 

It is interesting to note that in- 
creased interest is being shown by the 
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U. S. Navy Department in so-called 
"incentive contracts", incorporating 
specific expenditures for prototype test- 
ing and research, and it is considered 
probable that the Navy, and possibly 
the Army, will extend the use of such 
contracts in future dealings with air- 
craft manufacturers and with others 
producing for the Services in the early 
postwar years. Some executives of 
companies that have operated under 
this plan believe that it is better than 
cost-plus-fixed-fee plans, and also bet- 
ter than fixed-price contracts under 
wartime conditions, in that financial 

Under the incentive-contract plan, 
the Navy and contractor agree on the 
basic cost of an item plus 10 percent 
profit. It is believed by the writer 
that the basic prototype-plane costs 
should include generous allowances for 
the development and research tests 
always necessary on new planes and 
that this research expense should not 
be deducted from the contractor’s just 
profits. 

For example : With the basic cost of 
a bomber prototype, including the 
necessary research on structures, etc.. 



menl. (Chrysler Laboratories photo) ^ 9 ** 


set at $1,000,000, the cost-plus-ordi- 
nary-profit would be $1,100,000. The 
contractor is then given additional 
latitude for unforeseen expenses, which 
might rise the total, say to $1,300,000. 
With completion of the contract, the 
contractor would have to support any 
costs between $1,100,000 and $1,300,- 
000, the top price he would receive 
for the plane. He could receive $1,- 
300,000, but no more. And if the cost 
was $1,290,000 his profit would be only 
$10,000. 

On the other hand, if production 
costs were reduced to, say, $980,000 
the contractor would receive not only 


the original 10% profit agreed upon 
but in addition a percentage of the 
difference between $1,100,000 and 
$980,000, with consequent saving to 
the government. 

It is encouraging to note that some 
thought is being given to aviation fu- 
tures by such groups as the Woodram 
Postwar Military Policy Committee, 
by several Aircraft War Production 
Committees, by an NACA group, and 
by a few scattered companies and indi- 
viduals. Maj. Gen. Oliver P. Echols, 
assistant chief of air staff, material 
and services, recently told the Wood- 
ram Postwar Committee that it is of 
the utmost importance that the aircraft 
manufacturers maintain relatively 
large and competent engineering staffs 
and that these engineers should be kept 
constantly at work on the development 
of new designs of aircraft and acces- 

The AAF officer did not elaborate 
on present or postwar plans for main- 
taining engineering staffs of the air- 
craft industry — which was hampered 
in prewar years because it was not 
permitted to assign engineering, devel- 
opment, and research test costs to 
service airplanes — other than to say 
that research and development did not 
depend so much on facilities as it did 
on the money made available to utilize 
these facilities. 

While the text of these specific 
financial-problem articles can do no 
more than touch upon the many phases 
that exist of laboratory finance and 
budgets, it is sincerely hoped by the 
writer that sufficient controversial 
points have been suggested to inspire 

more such articles by others — all for 
the better understanding and closer 
cooperation among those entering the 
promising postwar period of aviation 
research. 

(To be continued in later issues) 


References to Port VII 
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AERO COMMANDER 
IS NEW LIGHT TRANSPORT 


As soon as materials are released. Aero Design & Engineering Corp. 
will build twin-engine five-six place craft of all-metal design with 
tricycle landing gear. Price is ranged at $12,500 and up, according 
to equipment and furnishings. 



C onstruction op a new execu- 
tive-charter-fcederline plane is 
now projected by the recently 
formed Aero Design & Engineering 
Corp., Culver City, Calif., and produc 
tion of the prototype is expected as 
soon as the “makings” are available. 

Now in the mockup stage, the craft 
has been designated the Aero Com- 
mander L-3304 and is to be a cantilever 
high wing monoplane powered by two 
190-hp. Lycoming six-cylinder engines. 
Designed to seat a pilot and four pas- 
sengers, there is also to be enough 
space for a sixth seat if regulations 
permit. Seats could be removed for 
conversion to cargo service. The Aero 
Commander is expected to sell for 
$12,500 and up, depending on interior 
furnishings and equipment specified 
by buyers. 

It is stated that the craft will have a 
top speed of 181 mph. at sea level, 

would be 135 mph. At 75% of rated 
power, operating speed is to be 165 
mph. Stalling speed at sea level with 
flaps up would be 64 mph,, and with 
flaps down, 57 mph. Speed for maxi- 
mum L/D is estimated at 89 mph. and 
maximum L/D with flaps up at 12.2. 

The Aero Commander’s service ceil- 
ing would be 24,400 ft., and on one 
engine the craft’s ceiling is put at 
11,500 ft. Rate of climb at sea level, 
it is stated, will be 1,740 ft. the first 
minute. The endurance at operating 
speed is to be 3.8 hr., with 80 gal. fuel 
capacity, or a range of 700 mi. 

Performance figures include a run of 
1 ,350 ft. to clear a 50 ft. obstacle ; and 
landing distance to a stop, after clear- 
ing a similar obstacle, is estimated at 
850 ft. 

Gross weight of the craft would be 
4,200 lb., and it would weigh 2,500 lb. 
empty. Called for is a wingspan of 
43 ft. 10 in., an over-all length of 32 
ft., and maximum height of 10 ft. 4£ in. 

An NACA 23012 airfoil will be uti- 
lized for the wings at both root and tip. 
Area will be 240 sq. ft. with flaps re- 
tracted, and including ailerons and tab 
which will have a combined area of 


20.8 sq. ft. Root chord is given as 
100 in. and tip chord as 33 in. Taper 
ratio is to be .33 and incidence at tip 
2 deg. Dihedral is to be 4 deg., and as- 
pect ratio of 8.16 will be used. M.A.C. 
will be 72.122 and M.A.C. location 
relative to leading edge of root chord is 
to be 110.26 horizontal and plus 6 in. 
vertical. Flap area will be 31.5 sq. ft. 
and flap mean chord 19.7 in. Maxi- 
mum angular deflection is to be 45 deg., 
and aileron angular deflection will be 
30 deg. up and 20 deg. down. A differ- 
ential motion of 1.5 :1 is planned. 

Wing is to be a full-cantilever semi- 
monocoque two-spar aluminum alloy 
structure, built in four main parts — 


left and right panels (extending from 
the fuselage center line to within 8 in. 
of the tips) and left and right wing 
tips. Ribs will be aluminum alloy with 
aluminum alloy extruded sections run- 
ning spanwise with aluminum alloy 
sheet covering. All surfaces forward 
of the spar are to be flush riveted. Main 
panels are to be joined to the fuselage 
by aluminum alloy fittings and steel 
bolts. Wing tips are to be attached us- 
ing completely recessed flat head ma- 
chine screws and self-retaining-nut 

Ailerons will be built up on one spar 
with fabric covered aluminum ribs. 
Aerodynamic and static balances are 
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to be provided integral with the ailer- 
ons at the extreme tips. A trim tab 
in the left aileron iS to be adjustable 
from the ground. 

Horizontal tail surfaces, including 
fuselage, are to have a 15 ft. 4 in. span, 
57 in. maximum chord, and will con- 
tain 51.25 sq. ft. of area. The horizon- 
tal stabilizer is to have a total area of 
23.25 sq. ft., and the elevator 18 sq. ft. 
Elevator tab area will be 72 sq. in. 
Vertical stabilizer including fairing, 
will have an area of 16.06 sq. ft., and 
rudder including tabs will have 13.1 
sq. ft. of area. Rudder tab area will 
be 48 sq. in. 

Planned for the horizontal stabilizer 
is full-cantilever all-metal one-piece 
construction, with 10 deg. dihedral to 
elevate stabilizer tips above the wake 
of the wing and to provide added sta- 
bility. Construction of the elevator 
will be similar to that of the ailerons. 
The vertical fin will also be made in 
one piece, full cantilever, and all-metal, 
and it will be fitted to the fuselage by 
means of tension bolts. The rudder is 
to have an all-metal framework covered 
with fabric. 

The scmi-monocoque fuselage is to 
have a maximum cross section height 
of 64 in., a maximum width of 54 in., 
and is to be of all-metal construction. 
Channel-type frames, spaced about 26 
in. apart, will support the metal skin, 
which will be stiffened longitudinally 
by extruded aluminum alloy sections. 

Landing gear, to be of the com- 
pletely retractable tricycle type, is to 
have main wheels mounted on single, 



cycle landing gear is retractable , with main 
wheels swinging back into engine nacelles and 
nose wheel forward and up. 


braced oleo pneumatic struts conform- 
ing to specification ANC-1. Main 
wheels are to be the smooth contour, 
disk type, with hydraulic brakes actu- 
ated by toe pedals to be integral with 
the rudder pedals. They will retract 
aft into the engine nacelles. The nose 
wheel, also smooth contour, is to be 
mounted on a single oleo pneumatic 
shock absorber strut. It will be cap- 
able of swiveling up to 30 deg. each 
side of center and is to be fitted with 


a spring snubber. Retraction will be 
forward and up into the nose. 

Fuel tanks, of the rubber bladder 
type, are to be located in the leading 
edges of the wings inboard of each 
engine. Individual fuel systems will 
incorporate gravity feed. 

It is stated that commensurate with 
the weight involved, Sea Pack sound- 
proofing will be used. The baggage 
compartment, just aft of the rear pas- 
senger seat, is to accommodate four 
average size suitcases and will be ac- 
cessible in flight. 

Founders of Aero Design & Engi- 
neering Corp. — incorporated in Dec. 
1944 in California with an authorized 
capitalization of $1,000,000 — are a 
group of aero engineers connected with 
several Of the Southern California air- 
plane companies. President of the 
new company is T. R. Smith, who was 
formerly project engineer on the Doug- 
las A-20 attack-bomber series, and Paul 
A. I.eaman is secretary and treasurer. 


Specifications and Data 



Avro Grooms Lincoln Super-Heavy 

For Stepped-Up Hammering of Japs 



N ew British super bomber, Avro 
Lincoln, as conceived by Avia- 
tion staff artist, indicates this new 
addition to Allied air power bears a 
great resemblance to famed Lancaster 
but is much bigger. Designed for 


Pacific operations, craft is in same 
category with Boeing’s Superfortress 
and is reported powered by Rolls- 
Royce Merlin engines. Wingspan is 
believed to be about 120 ft. and gross 
weight between 100,000-125,000 lb. In 


comparison, Lancaster III has span of 
102 ft. and grosses 60,000 lb. Publi- 
cized good flying qualities and load 
carrying ability of "Lane” probably 
influenced continuance of basic design 
for Lincoln. 
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TO THE WORLD... a, 9?frtac& 



THE BOBCAT PRODUCTION LINE.... 



on the Philharmonic-Symphony Program. CBS 


UNITED STATES 



TO CESSNA a Tfateta#/ 



now builds heads for Douglas Invaders 
and tails for Boeing Superfortresses! 


Thirty-four years of aircraftsmanship at 
Cessna is not just that many years of 
manufacturing airplanes. It is thirty- 
four years devoted to research, engi- 
neering, experiment and progress. What 
seemed to the world a miracle of trans- 
formation from peacetime private planes 
to all-out production of parts for giant 
B 29’s was a natural accomplishment for 
Cessna. 

When war came, the Cessna T 50, the 
famous twin-engine Bobcat, had already 
been acclaimed by America’s private fliers. 
Its single-engined sister plane, the Cessna 
Airmaster had been three times proclaimed 
the world’s most efficient airplane. 


The Cessna production line swung over 
instantly to the task of turning out ad- 
vanced trainers for our bomber pilots and 
those of our Allies. At peak production, 
Cessna planes were flying more than 
2,000,000 training miles a day! 

The training job completed, Cessna 
converted again . . . this time to building 
assemblies for the Douglas Invader and 
the Boeing Superfortress. Skilled in the 
craft of fabricating airplanes, Cessna’s 
master workmen and women took this 
new job in their stride, turned out these 
vital war materials at top speed . . . and 
sharpened their tools and their skills for 
the peacetime job ahead. 





Me /zee# Cew/za 

&zm/<z£ &yt?<?z& 1 


Tomorrow will bring a new era in air transportation. The 
world is looking to America for leadership in developing 
global commerce. Cessna will build a complete line of 
metal airplanes from which you may select your Family 
Car of the Air. Built in a complete, modern factory, ex- 
perienced in metal aircraft, these planes will provide 
economy, safety and comfort. But until the day of final 
victory, Cessna is engaged in one all-consuming effort . . . 


And on these peacetime Cessnas will be lighter, stronger 
U.S. Royal Airplane Tires built with bodies of nylon . . . 
pioneered for the aviation industry by United States 
Rubber Company. Proved on the battlefronts of the 
world, U.S. Royal Airplane Tires are ready now for the 
airplanes of tomorrow. 


U.S. ROYAL AIRPLANE TIRES 
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D. H. PUSHES CONSTRUCTION 

ON NEW DOVE FEEDERLINER 


N OW UNDER CONSTRUCTION awl 

scheduled to make its first 
flights sometime this year is the 
DH-104 Dove, a new feederline-type 
transport by Britain’s de Havilland 
Aircraft Co. It is stated that the Dove 
will have first priority in the com- 
pany's postwar commercial program, 
hence production will begin as soon as 
conditions permit. 

A transport development of the 
famed D. H. Mosquito fighter-bomber, 
the Dove will be of all metal construc- 
tion, with stressed skin covering, and 
it will feature a retractable tricycle 
landing year. Two supercharged D. 
H. Gipsyqueen six-cylinder in-line en- 
gines will be equipped with new type 
D.II. three-blade constant-speed feath- 
ering propellers. These airscrews will 
incorporate reversible pitch blades to 
aid in braking after landing. 

Since the new craft has been de- 
signed to serve small branch lines, 
charter^ traffic, executives, and for 

arc planned. It is stated that as a 
transport the ship will normally carry 
eight passengers and a crew of two. 
with inclusion of lavatory accommoda- 
tion. fore and aft freight compart- 
ments. dual controls, and radio layout. 
Other variations include seating for 
ten passengers without a lavatory, or 
eleven seats if the aft luggage compart- 
ment is also eliminated. 

Normal range is to be about 500 mi., 
and the craft will weigh about 8,000 lb. 
loaded. 

This will be de Havilland’s second 
all-metal transport, the first was the 
prewar Flamingo, which was some- 
what similar to the Douglas DC-5. It 
is now being used by the RAF as a 
light transport. 


Specification* end Oet« 



Bearing a resemblance to Mosquito fighter-bomber, tricycle-gear 
all-metal light transport is designed to accommodate eight to eleven 
passengers. And it's an all-D. H. product, since company is supply- 
ing engines and propellers as well as airframe. 



to Mosquito lighter-bomber. New cralt is to be of all-metal construction with stressed skin 
covering, and^ power plants will be D.H. Gipsyqueen sites, tilted with D.H. three-bladed , 




will be about 8,000-lb and range approximately 500 mi. Planned are freight compartments 
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GRUMMAN'S TIGERCAT FIGHTER 
IS NEW JAP HEADACHE 


bomber, and night fighter (F7F-2N). 

Powered by two Pratt & Whitney 
R-2800-C Double Wasp engines at 
2,100-hp. each, equipped with water 
injection, ejector exhaust stacks, and 
Hamilton Standard three-bladed Hy- 
dromatic propellers, the Tigercat has 
a top speed in the 425-mph. class, at 
craft's critical altitude. Rate of climb 
is stated to be a mile-a-minute, and 
with a 300-gal. drop fuel tank range is 
considerably greater than either the 
Corsair or Hellcat, both of which have 
a cruising radius of 1,500 mi. 

Construction is all-metal with 
stressed skin covering and the dark 
blue camouflage finish is highly pol- 
ished. to bring skin drag down to a 

It is a big airplane, when compared 
with contemporary fighter craft, al- 
most half again as heavy as the F6F 
Hellcat, which weighs about 7,000-lb. 
However, at a recent press preview, 
where the plane’s flying qualities were 
demonstrated by a group of Marines 
and by Grumman’s test pilot, the 
craft showed a remarkable ease of 
maneuverability at a wide range of 

Firepower of the F7F surpasses that 
of any naval fighter now in action. 
In addition to heavy standard fixed 
armament, 4,000-lb. of bombs, or a full- 
size naval torpedo can be carried, or 
rockets, or rockets and bombs. 


In 425-mph. class, twin engine, tricycle landing gear F7F 'Cat is our 
Navy's largest, fastest single seater fighter — has mile-a-minute 
climb and packs two-ton bomb load, torpedo, or rockets. Now being 
flown by Marines, it may also be based on big new carriers. 
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NEW JAP WARPLANES 

Exclusive AVIATION feature, with staff artist sketches, gives available data on recently 
spotted Nip military craft. Indications are that our remaining enemy is adept at combin- 
ing some originality with better features of other nations warcraft — and is turning out some 
very good equipment. 
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For want of aero guideposts, flyers may be lost. And for want of flyers, 

the airport business may be lost. Answer lies in installation of a practical 

air marking system which will solve the landmark mysteries and make it easy tc 


CHERCHEZ LA AIRPORT 


By JOHN ABIUSO 


A much traveled tourist once re- 
marked, "When you’ve seen six 
mountains, you’ve seen them all 
because the rest will look the same’’. It* 
he had been a touring flyer his remarks 
would have been even more emphatic, 
because it is quite easy to mistake one 
whole county for another, particularly 
when passing over parts of the country 
where easily recognizable landmarks 

In fine weather, with plenty of fuel 
in the tank, this kind of thing is merely 
annoying, but in rain or snow, inability 
to locate himself may cost a pilot his 
life. 

Painted or concrete markers have 
often been used for the purpose of guid- 
ing flyers, as have signs on roofs of 
large buildings, but in snowy weather 
the painted ones are often obscured, 
and the common concrete ones are 
buried by a heavy snowfall. 

To obviate this defect the author has 
designed a new type of elevated marker 
sufficiently high to prevent either drift- 
ing snow or sand from covering it. In 
sections where undergrowth springs up 
rapidly, th>3 type of marker may be 
erected to a height overtopping the 
surrounding scrub. 

General views of the marker at dif- 
ferent stages of snowfall are shown in 
Fig. 1, 2, and 3. In the first photo, the 
snow is up to the bottom of the flat 
portion ; in the second, it has partly 
covered the lower part; while in the 
third stage the vertical part of the 
sign is the only part visible, yet in 
every case the marker is still clear and 
unmistakable. The slatted construc- 
tion prevents even wet snow from drift- 
ing over the top of the vertical parts. 





Fig. 3. After horizontal parts of sign have 
stand out and be visible for a long distance, 
through vertical parts of sign instead of drift- 
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a condition which would render useless 
almost any other type of construction. 

The building method, which is de- 
tailed in Fig. 4, is designed to permit 
unskilled help to erect these markers 
in a minimum bf time and of stock 
materials. Except for sawing the ends 
to length and angle, and drilling a few 
bolt holes, no skill whatever is needed 
for putting the signs together. 

Construction costs are kept low 
through use of 1 X 6 in. lumber for 
the slats and strap iron for the end 
braces. A marker consisting of an 
“N" and arrow pointing north would 
require about 44 pieces of 1 X 6 
boards, 20 ft. long, plus about 6 doz. 
bolts with nuts and two washers each. 
Two dozen posts, long enough to pro- 
ject 3 to 3J ft. above ground level 
would also be required. Total cost 
would approximate $28 at present 
prices, including sufficient paint for 

For night lighting a series of electric 
lights may be attached along the top 
edge of the marker. These could be 
switched on bv an attendant or by a 
photo electric cell, which latter plan has 
the advantage that any sudden over- 
clouding would cause the sign to be 
lighted for the duration of the dark- 

To obtain maximum value from 
these devices, it would be necessary to 
employ them according to same uni- 
versal system. CAA has already ad- 
vanced the use of large signs, painted 
on roofs or marked on the ground, 
showing both the name of the town or 
airport and its direction. Unfortu- 
nately, these markers are infrequent, 
and those which are employed are not 
always in the places where they are of 
greatest value to the flyers. 

It is not at all uncommon for a pilot 
to fly for several hours without seeing 
any kind of marker. In such cases he 
has to rely entirely upon' the appear- 
ance of the country beneath him. If 
this trouble occurred on his first flight 
over that territory and the weather 


became a hazard, there would be likeli- 
hood of trouble. 

Now, let us consider what condi- 
tions would be if a system of markers 
were used. These could be placed at 
block intervals of 20 mi. so that it 
would be impossible for a flyer to be 
more than, say, 14 mi. from a marker, 
and this only when he was in the very 
center of a block. If the pilot were 
confused as to his whereabouts, he 
could fly in a widening circle ; then he 

It has been proposed by the CAA 
that distances of airports from mark- 
ers, also compass readings giving flight 
direction, should be printed on the 
back or margin of the maps, thus sav- 
ing much computation at a time when 
the pilot might be busy locating him- 
self. 

Author’s proposed system would use 
markers as shown in Fig. S. The ar- 
row shows north and the letters and 
figures give the position. Upper figure 
and letter follow the system (now used 
on road maps) where the top and bot- 
tom are divided into numbered strips 
and the sides into similar sections dis- 
tinguished by letters. The name of the 
state is given below the dividing line. 
For instance, in Fig. 5, the marker 
indicates that it is situated at the in- 
tersection of vertical strip No. 7 and 



horizontal strip Letter A in the state 
of Pennsylvania. By referring to the 
list of distances on the margin of the 
map, the pilot would find the distance 
and compass direction in degrees to 
the nearest airport. 

Method devised by CAA is similar, 
except that it uses latitude and longi- 

the man who is familiar with the use 
of charts for plotting courses, but this 
method may be somewhat unwieldy 
for a new pilot who has served many 
years apprenticeship in road map read- 
ing. 

Objection has been made to general 
use of markers on the score of high 
cost, but this is a fallacy. When bene- 
fits are balanced against cost of instal- 
lation and upkeep, a national air 
marker system would be one of the 
cheapest forms of pilot life insurance 
ever proposed. 

Let us take a specific state — Pennsyl- 
vania. It is neither the largest nor the 
smallest, having an area of about 45,000 
sq. mi. To lay out the entire state 
would require less than 200 markers. 
Some states would require more, others 
less : but this is a good average. Each 
marker serves 20 X 20 mi., or 400 sq. 
mi. so that 7,500 markers would suffice 
to give coverage for the entire United 
States. 

Built and shipped in quantities, 
markers would not cost over $20 per 
letter, in place, or a total of $600,000 
for all 48 states. This is the cost of 
about 30 mi. of ordinary first class 
highway. As compared to the more 
than $97,000,000 of Federal road ex- 
penditures during a recent year, the 
cost of national air marking is about 
1 J> percent. No other movement of 
such national importance and benefit 
would cost so little. 

In the event that the CAA proposed 
system, using latitude and longitude, 
were used, the cost would be doubled, 
due to the larger number of letters, but 
even then it would not be heavy, as 
national public works expenditures go. 
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As a comparative figure, the Federal 
Government expended in 1942 the sum 
of $19,500,000 for elimination of rail- 
road grade crossing hazards, a sum 
sufficient to install markers throughout 
the country at less than 10 mi. inter- 
vals. So the question of cost cannot 
be considered as a valid objection. 

The system advised by CAA is shown 
in Fig. 6, and both methods of marking 
are compared on the map presented in 
Fig. 7. Each has advantages and dis- 
advantages not possessed by the other, 
but it is likely that the inexperienced 
flyer — that is, the average plane owner 
— would prefer reading four letters 
rather than eight, especially if he were 
attempting to locate himself on the 
map at the same time. 

There are several advantages in us- 
ing a marker which shows the name of 
the state over which the plane is travel- 
ing. First of all, because a pilot may 
fly from one of the smaller states to 
another without knowing it, if the 
weather is cloudy, it is a distinct ad- 
vantage to him if he can make sure that 
he has to use another map rather than 
the one with which he started. Unless 
one is flying over fairly familiar terri- 


4® li 



Fig. 6. Standard CAA merlin 9 show, latitude 


tory, merely knowing latitude and long- 
itude is no index to the map which 
should be used. There are several 
localities in this country where three 
or four states come together, or are so 
dose' that it is quite possible to pass 
over all of them in less than half an 
hour. Since state lines are not marked 
for indentification from the air, some 
means is required whereby the pilot 
may make sure that he really is flying 
where he believes he is. 

In addition, markers which carry 
state identification have a great adver- 


tising value. They serve as a constant 
reminder to the flyer that he is passing 
over a district where there may be 
places of interest worth stopping to 
visit. Resulting extra business should 
more than pay for the cost of the sign 
within a short time 

Though the preceding description 
has been written on the assumption that 
the markers would be built of lumber, 
many other materials might be used. 
One large steel manufacturer already 
has been experimenting with enameled 
steel for this type of sign, and this firm 
appears satisfied with the results. Ad- 
vantages of prefabricated units would 
be in cheapness of erection, but against 
this factor would be a much higher 
freight rate for the units and the cost 
of protective packing, both greater than 
in the case of lumber. A well painted 
lumber sign, properly maintained, 
should last as long as a well painted 
building of the same material. There 
are hundreds of centenarian houses 
made of lumber — houses still in ex- 
cellent condition — so the obsolescence 
of the wooden sign should not be a 
matter of material so much as a matter 
of care expended in its maintenance. 
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TUNNEL TO TOKYO 


I N SUPERFORTRESSES, this fuselage tun- 
nel connects control cabin and gun- 
ners' compartment — both of which are 
pressurized. This 35-ft. "tunnel to Tokyo" 
bypasses the unpressurized bomb bays, 
enabling crews to move freely between 
sections without donning burdensome 
oxygen masks. 

Successful bombing missions, however, 
depend not only on efficient plane design 
but also on efficient and economical en- 
gine operation. In thousands of commer- 
cial — as well as military — planes, this is 
largely assured through the effective 
lubrication provided by Texaco Aircraft 


Engine Oil— as evidenced by the fact that: 
More revenue airline miles in 
the U. S. are flown with Texaco 
than with any other brand. 


A Texaco representative will gladly help 
you select the most suitable lubricants 
and fuels for your requirements . . . and 
furnish suggestions for the improvement 
of operating and maintenance practices. 
Texaco Aviation Products are available 
through more than 2300 Texaco distribut- 
ing plants in the 48 States. The Texas 
Company, Aviation Division, 135 East 
42nd Street, New York 17, N. Y. 


RECONVERSION RUSTPROOFING 









TEXACO Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 


TUN 


TEXACO STAR THEATRE WITH 


MELTON EVERY SUNDAY 


-CBS 


INSPECTION AND SERVICING 
OF AEROMATIC PROPELLER 

PART I 


Detailed here in picture form are steps for efficient checking and 
maintenance of Koppers Co. automatic propeller designed for small 
and medium-size aircraft. 


T he Aeromatic propeller, made 
by the Koppers Co., Bartlett 
Hayward Div., Baltimore, ad- 
justs its blade pitch automatically 
through reactions caused by centrifugal 
forces and propeller thrust. 

Since each throttle setting or change 
in manifold pressure causes a different 
thrust, and because the centrifugal 
forces, which tend to turn the blade, 
vary with the rpm., each combination 
of these forces results in a slightly dif- 
ferent position of the blades. In other 
words, operation of this airscrew is via 
varying forces which are always pres- 


ent during flight, instead of by me- 
chanical pitch-changing means. 

Time lag is extremely small because 
no governor reaction is necessary prior 
to direct action on the blades. 

Maintenance and replacements have 
been kept to a minimum through the 
simplicity of the design, which required 
only one major moving part besides the 


blades. Since the forces causing 
change of pitch are restricted by the 
weight and rpm. of the propeller, it is 
essential that lubrication, clearances, 
and adjustments be given close atten- 
tion. When these factors are cared for, 
satisfactory action in flight is auto- 

( Turn page for illustrative figures) 
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HOW TO "SIZE" 
THE OVERHAUL SHOP 

FART VI OF A SERIES 


By E. F. LINDSLEY 

Success of a business organization depends on proper balance of its 
various components — here is a formula to make sure the mainten- 
ance end is designed to fit the kind of work which the operator may 
reasonably expect. 


O nce the overhaul shop operator 
has organized the business foun- 
dation of his enterprise, he must 
turn to the task of analyzing and or- 
ganizing its working. Here, there are 
several well defined patterns. Contin- 
uous-flow, mass production methods, 
intermittent process, custom shop pro- 
cedures, supplements to airplane shops 
or sales organizations — all have a 
place. In the case of an airline, it is 
found that the most logical plan is bet- 
ter defined than it is for a man bent on 
setting up an overhaul shop as a busi- 

nmrket exists in the organizer's mind. 
Before the business organization was 
planned, one prime question should 
have been answered: “Exactly what 
type of overhaul shop are we going to 
operate? Will it be a large, continuous : 
flow, contract shop? Or will it be a fle 


more modest business, overhauling all 
manner of engines ? Will it supplement 
an airplane shop? Or will it be an 
integrated function of an operating 

charter service?” The answers are 
vital. Only when the program is 
thoroughly understood by all concerned 
is it time to start on the shop plans. 

In order to fix clearly the distinc- 
tions between continuous-flow and an 
intermittent-overhaul operation, let us 
examine the characteristics of each and 
compare a few samples of actual shops. 

overhaul is well adapted to the require- 
ments of most job or contract shops, 
sales and service agencies, and moder- 
ate-size airlines. Such overhaul places 
an engine on the same basis as a watch 
n a watch repair shop. Each engine is 
project in itself. The continuous 
>w or mass production shop is suit- 


able for agencies undertaking a large 
number of overhauls on similar en- 

line, military overhaul depot, or ex- 
tremely large contract overhaul station 
where engines receive little, if any, 
individual attention. 

differentiating physical factors are 
building size, extensiveness of equip- 
ment, type of personnel, shop layout, 
and the functional plan which must be 
selected to suit the job at hand. I.ess 
tangible, but equally important, are 
business objectives, also the spirit un- 
derlying the entire organization. 

A typical intermittent-process over- 
haul shop will handle 100-150 over- 
hauls per year on engines of about 
1,200 hp. This will be accomplished by 
a total shop force of 20-30 men. In 
this last item, shop personnel, may be 
found a key to the supremely fine work 
and amazing efiiciency that have cliar- 

forc, and move particularly during, the 
war. Tlie private overhaul shop oper- 

policies in shop personnel, for economy 
of operation and quality work are 

ity and skill. 

The 20-30 men mentioned above will 
normally include a few who devote 
their entire time to cleaning airplanes 
and engine parts, with another one or 
two classified as inspectors or shop 
foreman, while the rest will spread 
their labors over the airplane, engine, 
propeller, ami machine shop jobs as 
required. Each man should be expert 
in several lines. 

Intermittent-process shops are 
further distinguished by their equip- 
ment, and tied in with this, their func- 
tional setup. Any shop is interested 
in saving labor and time, but sound 
economics do not always call for ex- 
tensive conveyor lines, automatic in- 
dustrial washing machines, huge ma- 
chine shops, and the subordination of 
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CONTINUOUS-FLOW OVERHAUL OEPOT ORGANIZATION 


ail else to the saving of a few minutes 
in the flow of parts through the shop. 

In general, portable parts racks of 
the castered type, manually operated 
parts cleaners, and small but adequate 
machine shops that refer to the engine 
manufacturer for major reworks, have 
served well in the past, and will con- 
tinue to do so for some time to come. 

Following are two typical example? 
of the small, flexibly operated type of 
overhaul shop just discussed. Both ex- 
amples happen to be medium sized 

similar shop operating as a profitable 
business in the limited private owner 
field. 

The first airline operates 17 engine? 
of 1,200 hp. for 700 hr. between over- 
hauls. This time accumulates in ap- 
proximately two months: therefore, 
about 102 overhauls are required dur- 
ing a year's operation. 

From a total of 20 shop employees. 
7 are assigned exclusively to engine 
overhaul. Since the accessory crew 
and cleaning section spread their work 
over a great many varied projects, they 
are not included in the 7-man group. 
Other employees might work in the 
machine shop, on an airplane part, or a 
piece of line equipment, or in the pro- 
peller, instrument, or cleaning sections. 

From the organizational angle, the 
shop superintendent heads both the 
engine overhaul and the flight hangar. 
Next is the engine overhaul foreman. 
The cleaning crew is provided with a 
leadman ; the rest of the shop dispenses 

employee is an expert or a specialist in 
his own right. The shop foreman also 
functions as a chief inspector. 

Those readers who are familiar with 
military overhaul agencies, may notice 
the complete absence of packing, pre- 
serving, and storage personnel in the 
foregoing plan. This situation stems 
from the commercial engine’s charac- 
teristically rapid shuttle from -airliner 
to overhaul shop, and back into the air- 
plane again. At no time docs an en- 
gine have a chance to rest long enough 



ment. On the extremely rare occasions 
when it is necessary to change an en- 
gine elsewhere than at the overhaul 
base, the engines are simply loaded 
aboard a truck and rolled to their des- 
tination without the delays necessarily 
encountered in military shipping. 

The second example is another air- 
line maintenane'e shop which is out- 
standing for the quality of its work and 
the ingenuity of its personnel. This 
organization works 16 Wright Cyclone 
G202 engines 800 hr. between over- 
hauls. Any given engine accumulates 
its time in about 2 months to 10 weeks. 



somewhat different: each section has a 
leadman or his equivalent, as shown 
in Fig. 1. 

All members of this engine over- 
haul group are noteworthy for their 
devotion to the principle of building 
the engine perfectly, regardless of the 
effort or pains required. These men 
move from job to job constantly, and 
as a result they gain not only a wide 
experience but also an enlightened 
perspective of each engine part’s im- 
portance in its relation to the entire 
assembly. Also, this practice elimin- 
ates bottlenecks arising from one spec- 
ialized worker's absence due to illness 

These mechanics own and take pride 
in their private tool kits. During slow 
periods they are encouraged to spend 
their time developing and building new 
equipment, tools, gadgets, and experi- 
menting with ideas for improved oper- 

This organization is the modern out- 
growth of the old-time closely-knit 
craftsmen’s guild. It is admirably 
suited to the airline its serves, and it 
stands, moreover, as a shining example 
for those who would plan a general 
overhaul service for private airplanes. 
The keystone of such a shop is person- 
nel selection, also credited are friendly, 
personal, supervisory contacts dealing 
with each man as a respected craftsman. 


At the opposite pole, as far as or- 
ganization is concerned, is the continu- 
ous-flow overhaul shop (Fig. 2). Be- 
fore examining a sample of this kind of 
shop, let us consider the various fact- 
ors that automatically eliminate the 
versatile mechanics that contribute so 
much to the small shop. First, it would 
probably be physically impossible to 
locate the great number of skilled 
mechanics required. A large overhaul 
depot, for example, employs about 1 ,200 
people. Second, the constant shifting 

and job to job would soon spell hope- 
less confusion and practically eliminate 
any chance of careful supervision. 

Many other factors enter this pic- 
ture. For instance, if the shop works 
several shifts, one worker must be able 
to pick up where the other left off 
without finding that the first man was 
going about the job in a distinctly indi- 
vidual manner. 

There must be no doubt as to 
whether the men use the proper tools. 
Rather than take chances on makeshift 
devices and dangerous practices, the 
employee-owned tool system is ruled 
out in favor of carefully chosen tools, 
in good condition, available from the 
tool crib. If conveyor systems and 
mass production lines are established, 
it is essential that all stations be man- 
ned by workers who know the specific 
(Turn to page 249) 
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Rocker Arm Stand • For installing valve adjusting screw assembly on rocker arms, E. O. Steitle, 

Protects Hands of San Antonio ATSC, built this special support, onto which rocker slides, being 

held in position by cross arm. Rocker may be reversed if it is desired to clean 
threads by running tap from back. 
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HOW MEXICO IS GIRDING 
FOR TOMORROW'S AIR TRANSPORT 


By A. A. HARTSINCK 

With much of its ground travel curbed, or at best circuitous, due to 
barriers of terrain, Mexico looks to the air for a solution of its 
transportation difficulties — and the solution bids fair to expand 
the country’s economy to a status more nearly commensurate with 
its vast potentials. Here is a detailed analysis of the Republic's 
air transport picture, written by an aviation consultant after a 
first-hand survey. 


D uring the past year, much 
attention has been focussed on 
the development of civil avia- 
tion in our neighboring Mexico. This 
country has long been an operating 
sphere for Pan American Airways and 
its subsidary, Compania Mexicana de 
Aviacion (CMA), these services being 
carried on successfully for many years, 
with only competition of sorts from 
the smaller operators. 

However, during 1943 and 1944, 
other airlines developed pointed inter- 
est in airline operations in the Mexi- 
can Republic ; notably, American oper- 
ators started new companies or bought 
control of existing airlines. One of 
these enterprises is Lineas Aereas 
Mexicanas, SA, better known as 
LAMSA, owned by United Airlines. 
Another is Aerovias Braniff, SA, a 
new company set up by Tom Braniff. 

Other companies are controlled by 
American capital ; for instance, Aeron- 
aves de Mexico, SA, is a partial sub- 
sidary of the Pan American Airways 
System, while Aero-Transportes, SA, 
is controlled for 665% by two Rich- 
mond, Va., businessmen, Messrs. 
Markel and Brinson. Furthermore, 


during the past few months, another 
airline has appeared on the scene, 
Aerovias Azteca, SA, which is 
primarily financed by a group of Los 
Angeles businessmen without prior 

This new carrier, little publicized 
as yet, obtained what are believed to 
be the first commercial air cargo cer- 
tificates in Mexico, besides extensive 
concessions for passenger routes, 
which in many respects virtually dup- 
licate CMA's routes and which total 
some 7,900 mi. covering most of the 
Republic. The line is reported to have 
started initial operations with two 
Budd RB-1 Conestoga’s on Apr. 1. 


To properly assay the air transport 
position in which Mexico now finds it- 
self, mere statistics and reviews of the 
development of the various airlines 
are unsatisfactory. No comparison of 
the extent of the Mexican airline net- 
work with that of the United States 
should be made without further con- 
sideration of the country itself and of 
its broad status regards transportation 
facilities. 

While it is quite true that at the 
end of 1944 there were some 35,500 
mi. of airlines in operation in Mexico, 
over 7,000 mi. were classed as “inter- 
national.” These latter operations in- 
cluded American Airlines’ run to 
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Mexico City from the United States, 
Transposes Aereos Centro Ameri- 
canos' Mexico City-San Salvador 

across Mexican territory, and Pan 
American’s services, via Mexico City 
to the Canal Zone and South America. 

In other words, only 28,500 mi. of 
the routes can be classed as truly do- 
mestic operations, and even these are 
not all available to the traveling public. 
Certain factories and large plantations 
operate about 3,800 mi. of private 
routes, and another 1,000 mi. are pure 
cargo operations, leaving a net of 
some 23,700 mi. for transportation of 
the public clientele. 

In addition, there are also outstand- 
ing certificates for another 17,200 mi. 
of routes, of which Aerovias Braniff 
holds over 7.800 mi. and Aerovias 
Azteca over 7,900 mi. of which some 
4,800 are cargo routes and 3,100 pas- 
senger lines. The balance of 1,500 mi. 
consists of about 650 of cargo routes 
and 850 mi. of passenger routes. 

Thus, Mexico with its population of 
some 20.000.000 and 765.000 sq. mi. 
of land, boasts no less than 52,700 mi. 
of certificated air routes, of which 23,- 
700 are operating passenger-carrying 
aircraft for the public’s use, with an- 
other 3,800 mi. for private use. This 
compares with the 48.000 mi. of routes 
operated by the domestic airlines in 
the United States which are serving 


130,000,000 people and cover an area of 
more than 3,000,000 sq. mi. 

To the observer who digs no deeper, 
this appears to show that Mexico has 

son fails to give sufficient consideration 
to the basic problem facing the Mexi- 
cans. To really get to the bottom of the 
reason for this enormous mileage of 
air routes operating or on the verge 
of operating in Mexico, the nature of 
the people and of the facilities which 
are available for their transportation 
should be studied more carefully. And 
some attempt should be made to fathom 
the average Mexican’s future plans and 
viewpoints. 

In the first place, Mexican officials 
such as far-seeing Gen. Alfredo 
Lczama, head of the Civil Aviation 
Department, readily admit that there 

civil aviation in our sister republic. 
But it is also quite obvious that steps 
have been taken to improve the air- 
line picture. There was a time when 
issuance of certificates for operation of 
air routes was largely dependent on the 
political pull of the petitioner and not 
on his ability to actually operate the 
routes if lie should get the certificates. 
Sopietimes exemptions from regulatory 

thus affecting proper operation. 

The total certificates which have 
been issued during the past ten years 


are estimated at more than 100,000 mi. 
but the mortality rate is astoundingly 
high, and of the 17,000 odd mi. which 
were not in operation at the end of 
1944 it is quite well possible that 
half will never be started. 

The certificates which . are being 
issued, at greater and greater intervals, 
contain terms foreign to operators in 
the United States. These include con- 
struction of airports, station buildings 
at the fields and in the cities, installa- 
tion of such equipment as complete 
two-way radio facilities, radio beams, 
and direction finders, and passenger 
and crew insurance, etc., If such terms 
are enforced — and it appears that they 
will be — the new operators will have 
to run first-class airlines. There are 
aiso restrictions against flying passen- 
gers and cargo in one airplane, sep- 
arate cargo and passenger planes be- 
ing called for, though passenger planes 

Further, requirements for the air- 
worthiness of aircraft are being tight- 

There is pressure on many of the 
small "bush" operators to either sell 
out to larger companies with the finan- 
cial backing to properly equip them 
with modern twin-engined equipment, 
or to undertake the modernization 
themselves. 

Advent of Aeronautical Radio de 
Mexico, SA, a subsidiary of the Amer- 



184 


AVIATION, July, 



CURTISS 


The Navy's swift conquest of the South, Central and 
Far Pacific has been paced and accelerated by the 
Naval Air Transport Service. 

Critically needed supplies, replacements, personnel 
and mail have been carried to the most distant bases 
of operation in less than 72 hours by PB2Y Coronado, 

PBM Mariner and the PB2M Mars flying boats. 

The stiff schedules operated by the NATS on the world's 
longest overwater routes have demonstrated the 
dependability of such exclusive Curtiss features as 
Automatic Synchronization, Reverse Thrust and 
erosion resistant Hollow Steel Blades. 




Flexible Metal Tubing solves 
ailed ducts and vents for ail 
metals from a continuous strit 


lion problem by providing 
it collection. Produced in a 
id corrosion and is available 


Breeze Flexible Shielding Conduit is made from similarly 
constructed tubing with the addition of a braided wire 
covering which acts as a shield preventing radiation or ab- 
sorption of electrical interference. Double layers of braid 
are sometimes specified to provide complete isolation from 
ultra-high-frequency interference. A variety of specially de- 
signed fittings meet every installation need. 

If you are confronted with difficult tubing or shielding 
problems, call in a Breeze engineer for a complete analysis 
and recommendation. 
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ican company, will relieve many com- 
panies of the expense of installing 
radio equipment on the ground, since 
they can contract with ARMS A for 
complete service. But they will still 
be forced to obtain new equipment 
and modern shops. 

It is not the province of this article 
to go into a detailed study of the finan- 
cial position of the airlines in Mexico, 
but suffice it to say that the larger 
operators, with modern equipment like 
Boeings, Douglas C-39's and DC-3’s, 
and Lockheeds, are definitely making 
money, and that the smaller operators, 
while making a little money, or just 
breaking even, have neither the experi- 
ence, personnel, or capital to undertake 
modernization. 

In many cases therefore, the smaller 
lines are selling out at sometimes quite 
fantastic profits to the large com- 
panies; very few of them are felt to 
be in a position to comply with the 
ever more stringent requirements of 
the Mexican Government. 

With Government pressure, there- 
fore, there is a definite tendency of 
the Mexican airlines complement to 
resolve itself into a smaller number of 
financially solvent operators with 
modern equipment and facilities. This 
drive is being spearheaded by Pan 
American, through CMA and Aeron- 
aves, and by Braniff, LAMSA, Aero- 
Transportes, and Azteca. 

The situation is similar in many re- 
spects, to that existing in the U. S. 
in 1930, and the Mexicans are frank 
to warm those who they feel are sim- 
patico that they know they are years 
behind, but just watch them catch up 
in the next few years! 

In the second place, surface trans- 
portation in Mexico is abominably bad. 
The country has some 14,000 mi. of 
railroads (6% of the U. S. Class 1 rail 
mileage), and much of this mileage is 
narrow gage, virtually all single track. 
Moreover, there are only 8,000 mi. of 
highways which are passable at all 
times (against more than 3,000,000 mi. 
in this country) and that word “pass- 
able" in many cases should be taken 
with a grain of salt. Often the roads 
only run to places of interest to tourists 
rather than to businessmen, sometimes 
ending miles from nowhere (while 
awaiting completion "manana") . Many 
of the roads cross mountain terrain at 
10,000 ft. or more, with hairpin curves 
and sheer unguarded drops of thou- 
sands of feet, hardly suitable for heavy 
trucking even where the road surfaces 
might be considered good. 

Status of railroad service in Mexico 
is exemplified by the rail connections 
between Mexico City and Guadalajara, 
the two most important cities in the 
Republic. Mexico City, of course, is 


the national capital, while Guadala- 
jara is the second largest city, capital 
of the important state of Jalisco and 
trade center for the entire Western 
section of the Republic. Notwithstand- 
ing this, there are only two trains per 
day in each direction — the express- 
sleeper leaving at night and taking 
about 13 hr. for the 388 mi. (if it 
arrives on time), and the local depart- 
ing very early in the morning and 
bringing the traveler to his destination 
in a little over 18 hr., making stops 
at an average of less than 5 mi. in- 
tervals all along the way. 

In considering these connections, it 
should not be forgotten that this is 
the fastest roadbed in Mexico, and that 
the train service is considered the 
best offered by the National Railways. 

In addition, there are a number of 
first, second, and third class bus 
services, plus one direct air connection 
via CMA. Since this airline section 
is part of CMA’s international route 
from Mexico City to Los Angeles, it 
is booked up months in advance; im- 
mediate transportation, that is within 
two or three days, is available only 
to priority passengers or to travelers 
who are able to pay exorbitant "special 
reservation fees” for a seat. 

While service fees or tips are com- 
mon on all forms of transportation to 
obtain good space, this system has not 
extended too much to the airlines, ex- 
cept where the loads are exceptionally 


heavy. These fees run from 25 pesos 
($5) for a Merida-Minatitlan reserva- 
tion to 500 ($100) for a prompt 
Mexico City-Los Angeles trip. Even 
so, the average Mexican traveler ex- 
pects this, and only gets angry when 
paying a high fee for a reservation in 
some conveyance which is later found 
to be virtually empty. 

In the third place, the majority of 
all U. S. airline operations is with 
large planes, the average seating 
capacity for our entire domestic in- 
dustry being 16£ seats per mile, while 
in Mexico it is estimated at only a 
little over 6 seats. Moreover, the air- 
lines in this country operate at a 
frequency of ten one-way trips per day 
over the entire domestic network, while 
in Mexico the average is estimated at 
less than two trips per day. Many 
of the Mexican airlines operate from 
one to three times per week, except on 
such highly traveled sections as Mexico 
City to Merida, where there are actu- 
ally two schedules per day (booked 
months in advance) and Mexico City 
to Los Angeles, which is flown daily. 

The seemingly enormous mileage 
differential between the United States 
and Mexico is therefore reduced, by 
the service denominator, to a size 
somewhat more in proportion with the 
population and area of the country. 

Finally, the average Mexican, be- 
sides being acutely and rightly proud 
(Turn to page 270) 
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HIGH SPEED FUEL PUMP 
CUTS SERVICE TIME 


By fueling airliners in less time than passengers require to board it, 
new power unit makes enroute refueling feasible without affecting 
schedules. 


T here is uttle reason for sky- 
traveling at 200 mph. if time is 
wasted on the ground at inter- 
mediate stops in refuling and servicing 
the plane, nor is there profit in hauling 
large amounts of fuel in order to elimi- 


The obvious remedy is to refuel the 
airliner in no greater time than it takes 
to load passengers, doing the job at 
stops along the route. 

In order to accomplish this, it is 


necessary to use equipment capable of 
handling much greater quantities of 
fuel per minute than has been cus- 
tomary, and for this purpose the Van 
Vleck Mfg. Co. has designed the pump- 
ing unit described herewith. Its ready 
acceptance by several major airlines is 
proof that need for this type of machine 
had already been recognized. 

Made either in truck form (Fig. 1) 
or as a trailer, the unit consists essen- 
tially of four assemblies : The throw-in 
and brake lever mechanism (Fig. 2), 
pump speed governor (Fig. 3), speed 
stepup transmission (Fig. 4), and the 
pumping units (Fig. 5), of which there 
are two, each With a capacity of ISO 
gpm. 

In the truck, the pump drive is di- 
rectly from the power takeoff, while 
the trailer unit uses an engine-driven 
generator directly behind the cab, sup- 
plying power for enclosed electric 
motors at the pumps. 

Throw in lever (Fig. 1 ) operates a 
vacuum cylinder which moves the 
splined gear into engagement with the 
large bevel gear on the same shaft 
(Fig. 4) . This gear drives the smaller 
gears on the pump shafts at times 
the speed of the power shaft. At the 
same time that the gear is engaged by 
the sliding clutch, the lever automati- 



connecting pumps to power takeoH!" rendering occidental starting 
impossible. Right: Fig. 3. Pump speed governor (lower left) only 
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cally applies the brakes on the truck, 
thus making it impossible to start the 
pumps until the truck has been immo- 
bilized, and also preventing the vehicle 
from being driven away with fuel still 
flowing through the pumps. A single 
movement of the lever controls both the 
pump gears and brakes. 

Pump speed governor (Fig. 3) oper- 
ates directly on engine throttle, but it 
is driven from the gear which operates 
the pump, keeping pump speed at 1,800 
' pm., regardless of the gear ratio used 
at power takeoff. 

Pumps are centrifugal, delivering 
fuel through 1 4 in. hose. Since the 
pumps are below the tanks, no suction 
troubles are experienced, nor is there 
any variation in output from changes 
in pump feed. Each pump is independ- 
ently driven and has a separate deliv- 
ery, so that two hose lines may be used. 

Hose rewind is power operated, sav- 
ing time over the hand-winding 
method. 





R LINES CS 


\L 


AVIATION, July, 






AIRCRAFT 

YIVIVEKI II V II R A II L I C 

Balanced Piston 
RELIEF VALVE 


SAVES WEIGHT and SPACE 


f 'N 

DIMLY 35 psi PRESSURE INCREASE 
Over Volume Range From 1 to 16 gpin 


Valve Moilel No. AA-U34H IAN mil SAUI 
Norm al AN Hating ...■(» gpin 
Max. Hecommended Hap ... II gp in 


i Chart showing automatically record'd results of 
1 pressure and flow test made upon Vickers Relief 
Valve having setting of 1000 psi at its normal rated 
cn/racity of 6 gpm Tune is in minutes. Code : **7*’ IS 
temperature and "P" is pressure. 

Data recorded on chart above plotted on rectangular 

coordinates to permit more easy evaluation. Note 
that pressure varies only from 99S to 1030 psi when flow 
rate u increased from l to lb gpm. 


The exceptionally accurate pressure regulation 
of the Vickers Aircraft Relief Valve shown here 
over a volume tange of 2% times its rating is 
demonstrated by the test results illustrated at 
the right. 

This valve was set for 1000 psi at its rated 
capacity of 6 gpm; the actual pressure was 
then determined at flow rates from 1 to 16 gpm. 
At a How rate of I gpm the pressure was 095 
psi and at 16 gpm the pressure was only 1030 
psi . . . an increase of only 35 psi. 

This ability to handle a volume much in excess 
of its rated capacity means that a smaller size 
Vickers Relief Valve can he used with a resul- 
tant saving in weight and space. These valves 
are available in four sires having rated capaci- 
ties of 1.2. 3.5, 6.0 (sire illustrated I end 16 
gpm. Without parts change, all valves have 
operating pressure ranges from 300 to 2100 
psi; adjustment is easy. By “venting” they can 
he used to unload the pump in certain hydrau- 
lie circuits. These valves conform to AN speci- 
fications; they comply with AN-6200 envelope 
and with Winterization requirements of Army 
Air Forces. 

VKKER1 Incorporated 

1462 04KM4N BlVtl., 0ETRUIT 32. MICH. 

rvmimns ano Buitutns or on Hvnnjottc 
tOUiPMEwr sum tan 


i»o 
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PoRUS -JEROME 

undercover. . but unequalecl 



Porus-Krome has nothing to hide . . . even 
though it is always undercover and out of 
sight. Its records for increasing the life of 
cylinders and liners are still unequaled, and 
the results are comparable in every type of 
heavy-duty engine . . . big marine Diesel, 
radial aircraft engine, or even small auxiliary 
power plants. 

Porus-Krome is hard, pure chromium which 
is applied to cylinder bores by the Van der 
Horst process. It has tiny pores and channels 
in its surface which serve as reservoirs for 


lubricating oil, feeding it back as needed. It 
reduces corrosion and wear, and multiplies 
cylinder life 4 to 20 times . . . ring life 3 to 5 

Although the Army and Navy now absorb 
the entire production of its three plants. Van 
der Horst is eager to plan with engine manu- 
facturers for postwar use of Porus-Krome. 
Write today for full information about the 
advantages of greater reliability and lower 
maintenance cost that Porus-Krome will give 
to your engines. 






VAN DER HORST CORPORATION OF AMERICA CLEVELAND II • OHIO 
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Detail sketch depicting Tempest V retract- 
able landing gear, with retracting lack 
attached at (A), pulling unit up and in 
around hinge point (B). Locking gear 
strut is at (C); emergency assister strut 
is at (D). Ole o strut hinge point is at (B). 
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WHEEL and BRAKE 
CHANGING TIME 
CUT 10 to 1 

Reports on Self-sealing 
Couplings reveal large 
savings . . . Bleeding time 
eliminated. 


Reductions in wheel and brake changing time of as 
much as 10 to 1 are reported on aircraft installations by 
the use of Aeroquip Self-sealing Couplings. 



These couplings, whose instant sealing feature per- 
mits quick disconnection of hydraulic lines without loss 
of fluid and reconnection without admission of air, have 
changed the maintenance problems of hydraulic systems. 
Not only on wheel and brake changes, but also on all 
other fluid connections where disconnecting and recon- 
necting operations had created time-consuming problems 
of draining, refilling and bleeding, Aeroquip Self-sealing 
Couplings have introduced new elements of efficiency and 
economy. 

Reports of comparable installations cite such time 
reductions on wheel and brake changes as from 75 min- 
utes to 714 minutes, after equipping with self-sealing 
couplings. 

These couplings and Aeroquip Hose Lines with De- 
tachable Fittings present an effective combination for 
efficient hydraulic system performance. The hose line 
fittings, all parts of which are replaceable individually, 
are readily removed and reused on new lines which can 
be cut to any desired lengths and installed on the job. 

It is predicted that these Aeroquip Self-sealing 
Couplings, Hose Lines and Detachable Fittings, now in 
rugged use on military and naval aircraft around the 
world, will have extensive applications to machinery and 
other products in post-war design. 
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355 ° 


6-235 General Motors Building, Detroit 2 * 695 Bryant Street, San Francisco 7 - Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 

AMERICAN CHAIN & CABLE 




PRECISION-MADE 


This push-pull unit was designed and is produced 
specifically for use on aircraft. In thousands of in- 
stallations it is providing pilots with the close and 
accurate control so essential to safe operation of 
today’s planes. 

The various sizes, lengths and types of work 
fittings available in tru-lay push-pull units permit 
almost unlimited applications. Wherever there is 
need for remote control, tru-lay push-pull can proba- 
bly do the job smoothly, efficiently, dependably. 
And a tru-lay push-pull unit will usually outlast the 
equipment on which it is used. 

For complete information, write our Detroit office. 


TRU*LAY 
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Aerodynamic, Weight, and Servicing Refinements 
Featured in North American P-51 


C ontinued advances in engineer- 
ing o£ the Mustang reflect im- 
provements of specific interest to the 
aircraft designer. Among these are 
betterments in such installations as 
landing gear fairing door, landing 
light, gun and ammunition bay doors, 
shell ejection chutes, and the armored 
firewall. 


This hydraulically operated inboard 
unit, covering the wheel well, is hinged 
close to the airplane centerline, and is 
designed to open to permit extension of 
the landing gear and then close after 
the gear is extended. Eliminating a 
source of drag, the door has an area 
in excess of 4 sq. ft. and thus adds con- 
siderably to the lifting area of the wing 
— an important factor at takeoff with 
heavy bomb load under each wing. 

Also, gravel and dirt from the pro- 
peller blast are prevented from entering 
the wheel well compartment and com- 
ing in contact with landing gear and 
door lock mechanisms, hydraulic lines, 
coolant pipes, and wiring circuits im- 
mediately accessible through the door 
opening. 

And for ground operation of the 
plane, the closed fairing door elimi- 
nates interference with the flow to the 
large airscoop installation, behind and 
below the wheel well. 

Landing Light 

NAA engineers found that the lead- 
ing edge was not the most desirable 
location for the landing light, since the 
Mustang wing is comparatively thin- 
ner because of its laminar flow design. 
Curvature of the lens in the wing edge 
also caused refraction. 

By relocating the light in the wheel 
well, lighting efliciency has been im-_ 
proved by about 40 percent. 

In its new location, the installation 
is readily accessible for quick replace- 
ment, the light beam is not obstructed, 
and intersection with the propeller arc 
is below the pilot’s line of vision. 

Control switch for the light is 
mounted on the pilot’s switch panel. 
A spring-loaded safety switch, actuated 



by the support arm for the light, is 
connected in series with the control 
switch, and breaks the circuit when the 
landing gear strut fairing pushes the 
light upward into the wheel well. 


Gun 


bay doors on 


the P-51 embody good design for quick 
and easy access to armament compart- 

Access to the bays in either wing 
is obtained by loosening two fasteners 
which safety two cover latch handles, 
swinging the handles up, and opening 
the forward cover. Rear cover of the 
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In the Boeing B-29 from the first 


The first message from the Army’s first Boe- 
ing Superfortresses over Japan, on the Yawata 
mission of June 15, 1944, was transmitted by a 
Collins radio transmitter of the type shown 
above. From that time on, this transmitter has 
been standard equipment for all the Superforts, 
as it is also for the larger Naval aircraft. 

As the Army and Navy demand increased, 
requirements exceeded the capacity of the exten- 
sive Collins facilities, and other manufacturers 
of radio equipment were drawn into the produc- 
tion program, aided by Collins engineers. Total 
deliveries have been very large. 


Collins engineering and production have gained 
much valuable experience during the war in 
providing reliable radio communications under 
all operating conditions in practically every 
quarter of the globe. This experience will be 
available to commercial and personal users as 
soon as military requirements permit. Collins 
Radio Company, Cedar Rapids, Iowa; 11 West 
42nd Street, New York 18, N. Y. 
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TOOIED for production in the millions 

and for "PPEC/S/OA/ in the millionths 



When aeronautical engineers first asked for rings with a 
surface flatness within .000006-in. tolerances, many manu- 
facturers dismissed the idea as impossible. 

But to American Hammered engineers, the word "im- 
possible" is not a barrier but a challenge. And thousands of 
the American planes flying today have had their speed, climb, 
maneuvering and availability ceilings raised . . . because the 
.000003-in. side finish extends groove life, and so extends 
peak engine performance. 

The benefits aren't confined to aircraft. New standards 
of flatness have been applied to all ring production, which 
improve the performance of every type of internal com- 
bustion engine. 

Producing over 100,000,000 wartime rings has left us 
better-than-ever equipped to give you improved Piston Rings 
in Every Size — of Every Type — for Every Purpose. 

KOPPERS COMPANY, INC. 

AMERICAN HAMMERED PISTON RING DIVISION 
Baltimore 3, Maryland 

KOPPERS 


FOR TOMORROW — Count on those who are doing the tough job today 
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AVIATION'S 

ENGINEERING 



SHEET NUMBER . . . D-29 

CLASSIFICATION . MATERIALS 

SUB CLASSIFICATION . PLYWOOD 


Characteristics, Sizes and Weights 
Of Standard Plywoods 


Physical Properties of 3-Ply Plywood 



Sizes, Weights, and Stiffness of Aircraft Plywood 



r ; 

i 

*w* 

j. 




*k- * j 
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World's Premier Airplane Fabric 

FLIGHTEX 


<n3(m^un&, 


“J^eze TMu&t (k 

<z 


... in fact there are 3 good 
reasons why year after year 
FLIGHTEX is first choice 
among airplane manufactur- 
ers. FLIGHTEX is 1 - Lighter. 
2 - Stronger, 3 - Smoother 
fabric that surpasses U. S. 
Army & Navy specifications. 


hs»s^is®im<s ©&1P& ©©©as 


SHEET NUMBER . . . D-30 

CLASSIFICATION . Materials 

SUB CLASSIFICATION . Continuous Cast Bronzes 


Specifications for Ampoloy 
Continuous Cast Rod 


T hese continuous cast bronzes, adap- 
ted for use in automatic screw machines, 
are produced by continuous withdrawal 


through the bottom of a casting crucible, 
thence passing through a cooled die 
which gives required finish and accuracy. 



Alloy 

Tin Bronze 
742 

High Lead Bronze 
382 

Bearing Bronze 
342 

Sizes available 

K-2' inol. 

1 Vi'-V inol. 

\W-V incl. 

Diameter tolerances 

+ .004'- .006' 

Tentatively ±.010' 


90% of rods ± 1' 

75% of 

ods ± 1' 


Max. of 10%shm4er- 

Max. of 25% shorter- 
none under 4' 

Straightness 

maxirpum arc depth in 5' length 

Tensile strength psi. 

40.000 ‘ - 

30.000 


Yield strength psi. 
H% ext. under load 

18,000 

14,000 


Elong. 2'-% 

14.0 

12.0 


Rockwell 

F 80 min. 



Brinell 500 kg. 



45-65 

Copper % 

86-89 

81-85 

Balance 

Tin 

9-11 

6.25-7.50 

4.25-5.5 

Zinc 

1-3 

2.00-4.00 

.50 max. 

Lead 

.30 max. 

6.00-8.00 

18-22 

Iron 

.15 max. 

.20 max. 

.20 max. 

Phosphorous 

.05 max. 

.03 max. 

.05 max. 

Nickel 


.50 max. 

. 25 max. 

Antimony 


.25 max. 


Others 

.25 max. 

. 35 max. 

.25 max. 


f Courtesy Ampco Me/oZ, Inc.) 


.. a 


AVIATION, 


July, 1945 


205 




AVIATION, July, 1945 


THE AVIATION 




BLAINE STUBBLEFIELD, Washington 


HERB POWELL, N 


CAA Converted to Meet Broad Postwar Needs; 
Assistant Administrators Now Head Services 


. . . ATSC-GE conference reve. 
plan guides output of new pi 
non-transport ratings sought 
committee finishes airport b 


s super-jet . 
sonal craft 
nder CAR . 


Reorganization of CAA has 
been completed "to meet the 
urgent problems of postwar 
expansion in civil aviation 
activities, both foreign and 
domestic," according to T. P. 
Wright, administrator. 

New setup further decen- 
tralizes CAA and provides for 
determination of policies, pro- 
cedures, and standards in 
Washington, with the Admin- 
istration in the field. Idea 
is to put CAA services within 
easy reach of all in aviation. 

Principal change is in the 
designation of assistant ad- 
ministrators in charge of new 
and existing services, who will 
have responsibility for tech- 
nical and administrative poli- 


and programs. Under 


various services will organize 
their own activities in accord- 
nce with the new plan. 

On the administrator's per- 
sonal staff are four advisory 
committees and four special 
assistants reporting directly 
to him. The committees are: 
Non-Scheduled Flying, Com- 
merce-CAA State Legislation. 
Statistical Coordination, and 
Executive Coordination. 

Special assistants are: 
Edward M. Sturhahn, execu- 


istrator; John H, Geisse, per- 
sonal flying; Dean R. Brim- 
hall. research; and E. J 
' 'ns, state relations. 


General Electric's new 
per-jet, called the “most , 
erful aircraft engine in the 
world, which now drives the 
Lockheed P-80 faster than any 
other plane will fly”, 
shown reporters for the 
time at conclusion of a three- 
day conference on Jet propul- 
sion at Swampscott, Mass., 
attended by some 200 power 
plant and airframe engineers. 
Sponsored by ATSC and GE, 
conference was designed to 
"stimulate new advance- *- 
jet propulsion and gas 
bines through pooling of 
and ideas”, and appear! 

bring a veritable co 

among participants to see who 


design and development of 
the super-jet, who forecast 
that transcontinental pas- 
senger planes would be Jet 
propelled within five years 



DEPARTMENT OF COMMERCE 

CIVIL AERONAUTICS ADMINISTRATION 
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O NE of the advantages of magnesium alloy sheet is the 
unusual depth to which it may be drawn in one opera- 
tion at an elevated temperature. This wing gun fairing is a 
good example. The overall length of the fairing is 35". The 
width at its widest point is IOV 2 ". The depth of draw is 11". 

This unit was produced in one draw at a temperature of 
550°F., using heated tools, on a 200-ton hydraulic press. All 
experienced sheet metal men will recognize the exceptional 
nature of these results, which could scarcely be duplicated with 
other structural metals. 

To the high strength- weight ratio of magnesium alloys, and 
their excellent weldability and machinability, can be added 
the speed and economy with which deep drawn shapes can be 
produced. In large-scale production, this feature alone may 
dictate the use of magnesium. 

Revere magnesium sheet is available in three alloys, either 


hard rol!ed,or annealed, providing a wide range of mechani- 
cal properties and working characteristics. Magnesium is 
available without restriction, subject to the prior claims of 
war production. Your priority rating will help to expedite de- 
liveries. For full information on magnesium alloy sheet and 
plate, tube, rod, bar, extruded shapes and forgings, call the 
nearest Revere office. A Revere Technical Advisor will gladly 
consult with you. 



COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 

Executive Offices: 230 Park Ave., New York 17.N.Y- 
FABRICATORS OF COPPER, BRASS, MAGNESIUM, ALUMINUM, BRONZE & STEEL 


Made of 
REVERE 
Magnesium 

in 1 draw 


u. Fabricated by Brooks 6 I 
kins, Donovan Building, 
roil, Michigan. 
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,he comprehensive Amphenol line of "AN" 
Conduit Fittings is made to strict Army and Navy 
Threads are accurately manufactured to specifications 
so that parts are completely interchangeable. Permalub 
coating on threads prevents binding of the coupled parts . . . 

obtainable in eleven finishes. 
Amphenol Fittings have widespread uses in the radio, 
communications and electrical industries. 



Amphenol Fittings are another precision made unit in 
the complete Amphenol line of U.H.F. Cables and 
Connectors, Conduit, Connectors (A-N-, U.H.F. British), 
Cable Assemblies, Radio Parts and Plastics for Industry. 
Amphenol Condensed Catalog number 72 is now 
ready . . . write lor your copy today. 
Depend upon Amphenol Quality. 


AMERICAN PHENOLIC CORPORATION 

Chicago SO, Illinois 

In Canada • Amphenol Limited • Toronto 
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to 1,500 per month at 
time, despite a half yei 
American air attack on 
tories. 

The President said his .... 
tary policy is (1) to pin down 
Jap forces where they are, 
divide them, and destroy them 
piece by piece; (2) concen- 
trate overwhelming power on 
each attacked segment; (3) 
use aircraft, ships, armor and 
artillery massively to save 
life; (4) apply relentless pres- 
sure so that the enemy cannot 
rest or reorganize. 

Secretary Forrestal says 
Navy has three main tasl 
(1) deliver men and suppl 
needed for present and futi 
operations; (2) seal off the 
areas of attack in advance; 

(3) open up, support, and sup- 
ply the beach-heads. 

Many of the bombardme 
groups have already be 
moved from Europe to t 
Pacific. The powerful Eighth 
Air Force, which with the 
British RAF spread destruc- 
tion over Naziland, will move 
across, and will be armed with 
B-29’s, P-51's, P-47's, P-80’s, 
and others now in the taper 
off stage. The British have 
moved in with carrier task 
forces. U. S. Navy reveals it 
has 26 carriers and 65 escort 
carriers in action (less those 
under repair) and is building 
more under forced draft. 

Because Japan’s product 
is extensively piece work in 
homes, whole cities are being 
systematically burned down. 
Scouts are already ' ' 

towns. Experience has shown 
that, in many cases, fire n 
keeps plants down longer t 
demolition by bombing; it si 
warps machines so they c; 
not be re-installed. But f 
do not burn well in certain s' 
kinds of weather, and ( 


ittitude. Their navy 

id. Now their air 

forces are weakening, and the 
suicide technique is not im- 
proving their situation. Cred- 


ter of months .. ..... . . 
ment from the air. But con- 
fidence in their hard-driving 
' forces, so long as those 
s can get weapons and 
supplies, may keep Japan go- 
ing for a long time. 

CANADIAN NOTES * 


nadfan surplus aircraft and 

H ulpment have totaled eome 
,800,000 (to May 15). In this 
period ^9 aircraft were sold for 

’ Aircraft equlpment^broutcht 
sales included^ °Lock heeds, 



weapon. 


jntinue 


’Jor RCAF's part kd paTlon ^n 
in Germany’, and administrative 

held at"winnipeg 0 re«n n Uy 


dei!. P '‘ PoHcy B on e “dlspoMl “of 
plus war-training airfields 
s urged on Ottawa. Delegates 


Okinawa, taken at great a 
cost of time and life, will be 
the most powerful advance 
base in the history of war. It 
is only 350 mi. from Jap main- 
lands, 972 mi. from Tokyo, .. 
short distances for late model ° 
planes. The island group ci 
accommodate massive An 
and Navy air forces. 

The Japanese are already V 
assuming the Nazi "fori 


CALLING NAMES 


ENOUGH ROPE 



THE WASHINGTON 
WINDSOCK 

By BLAINE STUBBLEFIELD 

While Jop war factories are concentrated, making good 
bombing targets, millions do piece work in homes, which 
are being burned by AAF with new ar ' ~ 

One wishful rumor was true: Cities of the islands are 
highly inflammable. But each attack requires long careful 
planning as to proportion of fire and demolition bombs, 
and timing since last attack. Many things can go wrong; 
overcast, rain, wind, even humidity dampens fire to an 
amazing extent. Cold nights, though, enhance burning. 

long air attack should 
group wants to take timi 
would wade in and get it 
batter the Japs down, 1 
setback. 

Balloon bombs from Nippon cannot hurt U. S. much, b 
their long range, silence, cheapness, and capability of cre- 
ating public tension make them interesting possibility for 
use where prevailing winds, distance and density of popu- 
lation are favorable. 

Hoorays for victory over Germany are held by some to 
be quite out of place. Fact that it took most of other mili- 
tary powers in the world to beat a little guy with a nutty 
gleam in his eye, and a country smaller than Texas, is 
sinister indeed, and deserves serious thought. 

Army's revision of aircraft produqtion schedule indicates 
confidence Japan can be polished-’ off with progressively 
improved versions of e: 

P-51, F 


1 forces differ o„ 
before invasion. One 
r war and save lives, other 
Many believe aviation ci 
; wary after the German 


e B-29 and three 


new stuff, just in case. 

Many leaders in non-scheduled aviation feel that the 
various groups must unite in presenting their claims tr 
Washington. Scheduled air transport and military aero 


An excellent war record and a promising future are the 
airlines' reward for their past years of effort and fair 
dealing. They are coming out of the conflict with organ!- . 
zations intact, with freedom of enterprise, and with tl 
competitive forces still working. 


''night operations^ i 


* OBITUARY 


tached to RAF headquarters, 
and following World War I he 
activities. He was organizer and 
' president of American Fly- 
Club, and he also organized 
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Proved in War... 
Ready for Peace 


As the furious winds of war shift to the 
gentler winds of peace, Berryloid Finishes 
are being developed for the planes of 
another era. All of the research and im- 
provement that have made Berryloid the 
outstanding leader in wartime aircraft 
finishes are being applied to products for 
peacetime commercial and private avia- 
tion. Trail blazing for a third of a century 
in this specialized field, coupled with end- 
less scientific study, brought to Berryloid 
the superior qualities proved in war serv- 
ice. This same diligence and experience 
are ready to serve all branches of the 
aviation industry in peace. 



Leading Producers of Aviation Finishing Materials 
in War and Peace, for over 30 Years 


BOSTON • JERSEY CITY " CINCINNATI - CHICAGO • ST. LOUIS • INCLEWOOD, CALIF. • MONTREAL " WINNIPEG • TORONTO 
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T HAT in brief is the reason why so many 
welders prefer Airco Electrodes for 
every welding job. For, in addition to 
meeting the metallurgical and mechanical 
requirements of each specific job, Airco 
Electrodes have those easy-working fea- 
tures that enable the welding operator to 
meet output schedules consistently. 

After exacting laboratory trials each 
new Airco electrode is thoroughly pre- 
tested for working ease and efficiency by 
welding operators of varying skill and 
experience. Their suggestions, incorpor- 


ated into the final product, assure «... 
electrode that will rate high with the vast 
majority of operators. 


SEND FOR FREE CATALOG 

— which gives detailed information on Aireo's 
complete line of shielded arc electrodes for every 
welding job. Address your local Airco office or 
Dept. A, Air Reduction, General Offices: 60 
East 42nd Street, New York 17, N. Y. In Texas: 
Magnolia Airco Gas Products Co., General Offices: 
Houston 1, Texas. 


Air Reditctiox <gjig^ 


OFFICES IN PRINCIPAL CITIES 


0 %eld cvitA. 


fejRCO; ELE C T RO D ES 



FOR BETTER WELDS 
AND EASIER WELDING 
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comparison, April 




Chec 



of the ending of the war in 
Europe, with consequent les 
sened demands for certain 
type craft not slated for us 
against the Japs. 

May output of bomber craft 
hit 2,168, 15 over the quota o' 
2.153. Total of trainers was 
184, against 150 scheduled. On 
the other hand, fighter and 
reconnaissance craft summed 
to 3.019, 11 under the 3,030 
called for. Transport types 
missed the 636 goal when but 
617 were made, and the 366 
special purpose planes 
10 short of the scheduled 376. 


Civil Plane Pictui 


to begin to produce equip- 
ment for the airlines to such 
extent as does not interfere 
with the war. Great credit 
went to Henry Nelson, 
rector of the Aircraft Division 
of WPB, and to manufactur- 
ers attending a Washington 
meeting, for securing the au- 
thorization, which carries an 
AA-2x priority. Army and 
Navy approved the progrr— 
The airlines had askec 
321 planes; the figure was 
later raised to 364—205 four- 
engined and 159 two-engined 
units. Some are to be delivered 
in the last quarter of 1945, 
the rest in ’46. Eighty per- 
cent are wanted by June 
1946. RPC is authorizing the 
use of government - owr - ’ 
' other faculties 


does not hinder the war effort. 
There is no automatic pri- 
ority for lightplanes, as foi 
transports; the manufacturer: 
have only “spot authorization’ 
which may be withdrawn at 
any time. Priority assistance 
is provided for modification of 
surplus planes sold by RPC. 
but not many desirable types, 
except for training purposes, 
are offered. 

* KNOW HOWS * 


tested wuk ( Rood 'results at"so,‘ 
strlpsMnt tali r d bb b r U p ^ te g ti ” 


I Collin wilFbe In charge.' 



W ! ' Bal^y S an d**W ill 1 am p H Hai 





r 

treas.; V *an'd RIch'ard^Rlmtocli 
was made secy. Office ot secy. 


former Aviation Products Dept., 
will become part of now division, 
which combines all related 
tlvltles of company. 



spcmialfzes o ;; , ve “~Y“« 

pr^ucts^ha^^^^^d^a^phtstlcs 

moid parts. Chief Is R. B. 

* ASSEMBLY LINES * 

sJS? Ml SSi 

addition, company turned out 

Lend-Lease: U. S. h as^ Bhipped 
9 ? 500 °to P Unlted Kingdom.* Total 

fsS'KwB uT "”"" 21 

SS.,I ! S.«L\MS 

KS"SE 

Cyclones^had baanbullt for Eu- 

Northrop's veterans' hospital 
program has achieved 100.000 
hr. of work without a single ln- 


a °pS“£ fssi 

■JsPi&SSi 
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gssa 1 


5?G%ye 


rtthlslui 


250 man-hours 
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KINNER 


PARTS AND 


SERVICE 
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KINNER engine parts and service are always where the 
owner needs them. In over a quarter century of engine 
building, not one Kinner has ever been orphaned. Kinner 
operation, maintenance, and overhaul manuals and Kinner 
parts lists are available. Kinner service is within a few hours 
by air of most airports in the country. Kinner service 
s available in Canada and many foreign countries, too. 
KINNER MOTORS, INC., Glendale 4, California. 


l/V ith the return to private ownership of 
many hundreds of military training and 
other airplanes, new owners need to know 
if parts and service for airplane and mgine 
are always available. 
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HOW TO GET 
EXTRA ADVANTAGES 

from 

(jirpenter Stainless Tubing . . . 


When your special design or fabricating 
needs call for an extra amount of "know- 
how”, rely on Carpenter's experience with 
Welded Stainless Tubing. Put that experi- 
ence to work on your engineering problems. 
Use it to help you make full use of the advan- 
tages of Welded Stainless Tubing. Use it to 
actually multiply those advantages. 

HERE'S A TYPICAL EXAMPLE 
of how one manufacturer put 
Carpenter’s experience to work . . . 
profitably. The problem was to 
make this X-Ray tube unit with a 
sealed - in - glass tubular member. 

\ With Carpenter’s help, tubes of the 
1 proper analysis were provided and 
■ i a difficult engineering problem was 
I solved. 



originate and clears requests 






that company's international air 
express .shipment^ not^ includ- 

luo^mh Sown e at 0 no, 4 rsM( 
gera M" 

I%°£{SmS| 

•ansports has been 12 hr. dal! 

★ CALLING NAMES * 


;!t5! 0 c r « 

resigned his post. 

John S. Wynne has been named 
legal counsel for Northeast Air- 
lines in Washington. D. C. 

honorary degree of Doctor of 


tnined'uasl. district traific^mg'r. 


Uonsf r Al'fred ^Hu4Bn,° vlce- 


appointed mgr. of new n 
pal airport at Merced. Ct 


Goorae'wf'Bra 




J. R. Yarrow resigned as airport 
turf engineer, airport service, 

^fflt.5®,*: 

J. Kirk Baldwin became airport 

STM o? 

elder" 8 engfneer h of .... 
Engineering & Mfg. Corp.. 


Chauncey J. Lake has Joined 
Jack & Helntz' advertising dept. 
K. R. Jameson resigned his post 


FtawEhoT 


ss 

ijmer A. Sperry, Jr., to council; 
than □. Em’n, C. L. Eg'tvedt! 

^Litchfield, F.° W. 64 hla'gin, 
les Marcus, rhima. A Mo?’ 
Patterson,^ E. T. ^Price^ F. W. 
..."vau J- (J'vincen't, Ed' 
E. 1 'wllson Jofned advisory board. 

TAGGING THE BASES * 

rlp? U next* to° Anthony l 'Lange's 


Traecker. h °L,' 


Thor Solberg, of Solberg Hun- 
.erton Airport, at Readington, 
?,spi»i“saTe? <o? n ^"c S a 8 n U d rI i!^ 
•and Cessnas, Fairchilds, 


Service: Frank's Flying School; 

Flying Service; General 

School"; Ideal Flying Service; 
Mather Airport; Aero-Ways, 
Inc.; Ward Airport; Meltor Fly- 
ing Service; Sky Haven Airport; 
Sky Tech. Inc; Sundorph Aero- 
nautical Corp.; and Euclid Aye. 
Airport. Western Finance Co. 

ity, has developed plan 

pilot training and solo 




■eterboro- 


• t l coUege , T C on n SuV. ^and * 
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STANDARD 
OOP CARRIER.. 






U. S. Navy’s Grumman Hellcats "On Target" 



'/uimmofL 


AIRCRAFT ENGINEERING CORPORATION. Bethpage. L.I..N.Y. 


i®sr as®®aiB 



WORLDATA By “VISTA" 


Iii earlier issues we noted Australia's plans for complete 
nationalization of internal and international airlines, 
then told how Britain ventured the same path with its' 
White Paper. However, the latter has since been rele- 
gated to the blueprint status. And now Australia's gov- 
ernment likewise appears to have run into opposition, 
moves being underway to force a change in its viewpoint. 

According to initial reports, Acting Premier Ford had 
blankly stated that the Australian airlines would be 
taken over by the government through a new agency. 
But then the subsequent official speech opening Parlia- 
ment considered the plan in the proposal light, and 
attention to this marked difference is pertinent, states 
Aviation's Australian correspondent. It is noted that 
electors twice defeated the plan, that legal action by 
airline operators would seriously affect postwar expan- 
sion, that even the cabinet is not in agreement, and 
finally that a recent committee called for a company 
with 50-50 interest between government and public. 
There is popular approval for the latter plan in view 
of the success of similar organizations in Australia, 
contrasted with the failures of a number of- purely 
government owned companies. 

A recent issue of Aeroplane takes us to task for short- 
comings of the British data in our 1945 Directory Issue, 
continuing with a general blast at American publicity 
methods and failure to give representative credit to 
British developments. We might say here that lack of 
space has a pertinent bearing on such coverage, together 
with the fact that the Directory is primarily for domestic 
consumption, thus calling for deserved accent on the 
national product. Specifically, however, we hasten to 
point out that neither precise nor comprehensive infor- 
mation has been available from either the British Air 
Ministry or English propaganda sources. Seldom, it 
appears, are British manufacturers allowed to release 
official specifications. Accordingly, most information re- 
ceived here is either second or third hand, with all 
that implies. We can hardly present the proper details 
until the Britons contrive to cut their censor-gafida 
knot of Gordius— which, it is quite evident, was just 
what the Aeroplane was trying to do by taking a blast 


It appears now that British pressure to prevent Ameri- 
can aircraft being sold to Commonwealth nations for 
commercial purposes, thus protecting British industry, 
has been extended to both Egypt and South Africa. The 
latter, it's reported, have been informed that their 
sterling balances would be blocked If they attempted to 


• INTERNATIONAL BRIEFS 
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"Surely not Staff Sergeant Hotshot, the big 
executive engine expert?” 

" A livin’ lie! The Old Man thinks it's efficiency.” 

"Tch tch! Don’t the CO know all you gotta 
do is speak kindly to them Jacobs engines and 
they run forever?” 

"Sorry, crumbs, ’’said the S/Sgt. "But a good 
engine deserves a good man. ” 

At the bomber training fields, ground crews 
working on Jacobs engines took a lot of ribbing 
— because they had less work to do. 

The Jacobs is no glamour job, to be tuned, 
teased and toleranced for a few hours of flashy 
performance. It’s a tough baby, first built for 
tough pilots who made their living by flying 
and tending their own planes. 

The Jacobs had a tough war assignment — 
hauling around twin-engine training planes . . . 
flown by students, taking more take-offs and 


lime at full throttle than plane engines in any 
other kind of service. 

Expected to deliver350 flight hours between 
major overhauls, the service period of the Jacobs 
was extended again and again — to as much as 
1,200 hours. To our knowledge, no other plane 
engine delivers so much performance, with so 
little maintenance. 

The fondness of the ground crew 
the Jacobs exposes a significant facl 
commercial operators or private fliers . 
Delivering the most hours of depend- 
able power at the lowest maintenance 
expense, the Jacobs can put more 
profit into scheduled operation, int 
passenger or freight ton-mile costs!.. 

And die new postwar Jacobs engines, 
both large and small units, will be e 
better performers ! Inquiries invited . . . Jacobs 
Aircraft Engine Co., Pottstown, Pa. 


JACOBS 


* Pottstown, Pa. 
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Man’s genius for making 


From 

presses come 
DEPENDABLE 

AIRCRAFT DIAPHRAGMS 


• Aircraft diaphragms differ greatly. 
Some operate in air, 
others in chemicals or water, 
and some in various types of gasoline — 
from 100 octane to 40% aromatic hydrocarbons. 
Sirvene meets any of these requirements. 

At temperatures ranging from —65° to +180° F, 
diaphragms must be efficient and dependable; 
they must be flexible to permit careful calibration, 
yet tough and strong, for long life. 

Sirvene meets all these specifications, too. 


Extreme care is necessary in making diaphragms, 
because thinnesses of .010" to .020" are common. 
No flaw, however minute, can be permitted. 

A minor fault may mean the loss 
of irreplaceable lives and expensive equipment. 
Aircraft diaphragms should be precision built 
by laboratory-type production methods, 
and subjected to endless inspections. 

That's the way Sirvene diaphragms are made. 

But, perhaps, the most important factor 

that contributes to Sirvene's extreme reliability, 

is the superior engineering 

which controls every phase, 

from the development of the correct formula 

to meet particular operating conditions, 

to the finished product. 

That's the reason why Sirvene is so dependable. 



THE SCIENTIFIC COMPOUNDED ELASTOMER 


A Product of the Synthetic Rubber Division 

CHICAGO RAWHIDE MANUFACTURING CO. 

muwt(» . Sin Frntitti • Cl.clnn.tl . Portland ■ Sync... • PHfia 
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ELECTROL INCORPORATED, 


KINGSTON, NEW 
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AHEAD FOR YOUR BUSINESS? 


Find Out Today How EX-CELL-O’S Complete Parts Production 
Facilities Can Help You Meet Tomorrow’s Tough Competition 


With a complete organization under one responsible 
management ... an organization built upon years of 
varied engineering experience, modern machining 
methods and heat treat facilities, and practical inspec- 
tion staffs . . . Ex-Cell-O probably has the exact 
solution to the parts production problem you face. 
Ex-Cell-O field engineering representatives will be 
very glad to sit down and talk it over with you. 

EX-CELL-O CORPORATION 

DETROIT 6, MICH. 




ow that a few of the indus- 
try’s slipstick artists might be 
able to find a minute or so to 
raise their heads from formulas, leave 
us start a little internecine warfare 
just to keep things normal. 

A wag has just written in to define 
an aeronautical engineer as "a person 
who passes as an exacting expert on 
the basis of being able to turn out with 
prolific fortitude infinite strings of in- 
comprehensible formulas calculated 
with micromatic precision from vague 
assumptions which are based on debat- 
able figures taken from inconclusive 
experiments carried out with instru- 
ments of doubtful reliability and ques- 
tionable mentality for the avowed pur- 
pose of annoying and confounding a 
hopelessly commercial group of fana- 
tics referred to altogether too fre- 
quently as airplane designers.” 

Okay, engineers, the typewriter and 
dictionary are yours — but just keep it 

• Pilots of two different fighter types 
were arguing the relative merits of 
their ships, as pilots have been known 
to do. The argument ended abruptly 
when one ’em snorted, "Man. our ships 
are so fast that we just follow our own 
vapor trails back to base.” 

• "They laughed,” said Rosie the Riv- 
eter, “first time I wore my slacks, but 
when I sat down they split.” 

• Guess the Boeing B-29’s will have to 
be given a fighter designation too, 

with them. Other day, for example, 

get saw a third going down fairly close 
to the coast of Japan. Seeing the 
crew bail out they signalled for a 
rescue party, knowing it wouldn’t be 

starting on back to base, they saw five 
Jap fishing boats heading for the para- 
chuting crew. As if that wasn’t 
enough, six Jap fighter planes dove out 
of the clouds. Calmly, one B-29 pilot 
radio’d the other, “You take the planes, 
I’ll take the boats.” So, like he was 
flying a single engine fighter, he hit 
the deck and the Japs — got four out of 
the five — while his compadre stayed 
upstairs, also making like a fighter 
pilot. 

So help us, he got five out of the six 
planes, by which time the downed 
crew had been picked up. 


• Enroute to his native state of Texas 
the pilot — a swell ATC Captain — made 
no attempt to hide the fact he was glad 
to be going "home” even for a couple 
of days. Consequently he took plenty 
of ribbing from his passengers, all of 
whom agreed he was as swell a gent as 
he was a pilot, partly because he really 
took the kidding which went on till 
they took off on the return trip. He’d 
leveled off above the overcast and the 
19 hangovers had settled back to feel 
sorry for themselves, when suddenly 
the cockpit door opened and the Cap- 
tain shouted, "Gentlemen, may I have 
your attention please! Will you all 
stand up — in the aisle if possible, other- 
wise right in front of your seats. The 
crisply added order “everybody up 


now” brought the 19 bewildered and 
slightly apprehensive headaches to 
their feet, whereupon the Captain an- 
nounced seriously, “We will now ob- 
serve two minutes of reverent silence 
as we leave the great state of Texas.” 
He got the door shut just in time. 

• Airplanes may get obsolete, but 
we’re about convinced they never 
really die. A correspondent in Aus- 
tralia writes that the old trimotor 
Fokker, Southern Cross, made famous 
by the late Sir Charles Kingsford- 
Smith and Charles Ulmn, has been 
fully reconditioned by the Royal Aus- 
tralian Air Force.” It’s not going to 
war, though — it’ll be used in a movie 
based on Sir Charles’ life. 
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Portable Storage Rooms 23 fr cSii? XaC deS?r^os' & "SaS^O- 
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mis neia — ana nas earnea roremosi recognition ror 
pioneering in improved design — far engineering 
advancements — and for constantly ^mproved 
precision manufacture. 

Their unequalled performance has ag^in been 
proven by the brilliant record of Brigg^ S Stratton 
4-cyde air-cooled gasoline engines in hiipdreds 
of standard and special wartime uses ai\d 
applications. Their dependable service upder 
severest conditions assure still greater service 
in the period ahead — through use on an^ever 
increasing number of gasoline-powered \ 
appliances and equipment. 




"mEEES aa/ ext/a/su/suee 

Et/EA/ f CA/V USE/" 




&™eEoUe£4- .re jour real fire-Ughtore . . . .uH th. »re 
extinguisher is their most effective weapon. 


Name 

RANDOLPH UBQRATORIES.^««'° 
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Aircraft Parts 
& Field Units 






properties (tensfle^and 
compressive strength, 
ductility, impact and 
fatigue strength) and 

quality of any method of 
manufacturing metallic 
shapes. Forgings are the 
ultimate as far as a com- 
bination of strength and 
toughness is concerned. 
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WYMAN- CORDON 

Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 
HARVEY, ILLINOIS - DETROIT, MICHIGAN i 
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BROACH AND 
MACHINE CO. 


in war 


Ready for lrll!J&(Sll 


ANN ARBOR, MICHIGAN ^SIO* 
BROACHING MACHINES 
PRESSES 

BROACHING TOOLS 
SPECIAL MACHINERY 
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Ing. grinding, milling, honing, lapping, 
and polishing) which vary In roughness 
from 500 lo 6 micro-inches (photo, right), 
"Surf-Chok" Roughness Standards pro- 
vides method of designation from engi- 
neer's Instructions and Is stated to enable 
rapid and efficient roughness comparisons 
without need of instruments. Maker Is 
Surface Checking Gage Co., Hollywood, 
Calif.— AVIATION, July, '45. 


;e Is bore checking gage 


Plug Gage . 

^fixejl limit type” S^fnmVi 


lightweight ^ : 

fitting plastic handles/ "Go” i~ 

marked with green enamel, ai 
members with red, under transparent 
plastic ring. Handles of douhle-end gages 
also have dots of color. Gage h ' '- 
Gaging* 811 sect 1 — • 

gaging. Two 1 chamfered'm 





rically opposed on each member, enable op- 
erator to enter gage Into bores easily at ’ 
almost to bottom of blind bore. Chan 

checkIng U bo°re forlowe? llrntt/S' me-" 
ber is entered with handle held lightly a 
tilted slightly above axis of bore, tt 
lfimme d and"olmrslse naer t |Z » SP °h “Si 6 
m^^me/'nnnner^^Is In* 11 * "N h P G k ' S d t 
Maker Is Standa'rd Gage c o . P Fo ugh keep - 
N 'T. Photo shows gaging of highly 

AVIATION, Julyf '45? “ rP an ° “ S 


Comprcsor Head . . 

Designed for use on 





^^"your gaging costs . . • 

usTpERFEX carboloy gages; 


another ^ 
feather ■ 

IN OUR. 
HAT.O 


We are pleased to announce that the 
Carboloy Company has granted us a 
franchise to use carboloy in the 
manufacture of our gages. 

We consider this as another big step 
forward in our continual efforts to 
offer the highest quality, longest 
wearing gage possible to produce. 


Q 


PERFEX GAGE & TOOL COMPANY 

3609 GAYLORD AVINUE DETROIT 12, MICHIGAN 


LOOK AT THESE 
ADVANTAGES! 
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According to die annoyed gcnderaan above, that’s 
bad. According to his opponent, that’s good. 

And, according to Industry, faced with ever-new 
problems of higher speeds, heavier loads and greater 
precision, that’s the answer to many prayers. 

For the ball bearing is fundamentally differ- 
ent. It is outstanding for free-rolling, precise 
location of parts, for simplified design, with 


• • • 

In millions of applications. New Departure Ball 
Bearings are proving their unique fitness for the new 
scheme of things mechanical. 

v of no other bearing that has as many 
advantages as die ball bearing. Particularly 
the ball bearing backed by New Departure’s 
experience and technical skill. 

illustrated book "Why 4 nti-Friction lieu r- 
Ucresting. May toe send you a copy f 


We knot 



NEW DEPARTURE 

BALL BEARINGS 


NEW DEPARTURE • DIVISION OP GENERAL MOTORS . BRISTOL, CONN. • Branches in DETROIT • CHICAGO • IOS ANGELES and olhor principal cities 
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ANNOUNCEMENTS— 

» new machinery, shop equi| 


In writing, emphasis upon 
specific aviation applications of 
newly-marfceted items is desir- 
able. Also, whenever possible, 
glossy-print photos should be en- 


Over-Capaclty Step Coll 


.t treating Instruc- 


^•‘SnfeWu 

are made of M-tempered ti 
finished ground complete, 

In soft condition^ Heat ^trea.^.. 

Container Grease Gun 113 

An original grease container can bo 
converted Into 26 lb. high pressure grease 
gun through attachment of Model 1260 
"Handl-Luber". states manufacturer. De- 

draullc coupler. Manually operated and 
developing 6,000 psl., It dispenses light 

osjsrsjLJSS" cirri,. 
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This Stem Assembly 
Attests Arnolt's 
Skill 


Tolerances for most of the nine 
parts of this stainless steel and 
brass carburetor diaphragm stem 
assembly do not exceed +.0005". 
After assembly, the ends turn free- 
ly, but end play is held to within 
.0025". 

Arnolt facilities, used in mass,- 
producing this precision unit, in- 
clude centerless grinding ma- 
chines, turret lathes, drill presses, 
automatics, and swaging, turn- 
ing and milling machines. 

Arnolt has the skill and facilities 
to make parts for your wartime or 
postwar products. 



COMPANY 
1 AIII1KI.SS 
CITY . 
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ing is usually confined to the machine 
shop and engine test sections. A con- 
ception of the contrast between this and 
the small airline shops may be gained 
by comparing the latter's 100-150 over- 
hauls per year with the figure of about 
50 engines torn down per shift in the 
continuous-flow shop. 

Organization of the large shop is 
quite involved, as indicated in the 
diagram of Fig. 2. 

In general, this kind of shop func- 
tions in a manner closely approaching 
the production systems found in manu- 
facturing plants. Parts move along 
conveyors from station to station, with- 
out regard to individual engine num- 
bers. Workers are not expected to set 
up machines or jobs for themselves. 
Specific instruction sheets furnish them 
with every detail of their particular 
task. Tools are checked out and 
mounted on backboards fcith identify- 
ing markings. Certain exceptions to 
this tool system are applicable to super- 
visory personnel and machinists. 

Engine storage and preservation is 
of paramount importance to large 
shops, and paradoxically enough prom- 
ises to be quite vital to the small shops 
expected to spring up after the war. 
Any overhaul operator who receives 
engines from far distant shipping 
points and who must either return or 
store them will have the corrosion 
problem to beat. 

Continuous-flow overhaul is a dis- 
tinct, integrated industrial process with 
little room for individual craftsman- 
ship. It produces a work volume unob- 
tainable by other methods, but it makes 
it extremely difficult to fix responsi- 
bility, and it does not turn out the 
painstaking quality of work expected 
from the smaller shop. 


Aircraft Dividends 

( Continued from page 112) 

Such stocks as Bell Aircraft, Curtiss- 
Wright A and common stocks, Glenn 
L. Martin Co., and North American 
Aviation have been selling to yield 
better than 10 percent on the basis of 
their present dividends, while Beech, 
Consolidated Vultec, and Lockheed 
have sold to give almost as high a 
yield. Even Boeing, which appears 
among the best situated for big volume 
operations for the duration of the Paci- 
fic war, currently sells to yield almost 
10 percent. 

The aircraft stocks generally are 
selling for less than their net working 
capital and also less than five times 
their 1944 net income after taxes. Ten 
times earning power is often cited as 
a yardstick for stock market prices. 

Why is it that the aircraft stocks 
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GANG UP ON ’EM 

For multiple surface grinds as well as internal, external and taper grinds or 
turns, the Lempco Model ACX Convertible is an ideal low-cost machine 
tool. Many important exclusive features: automatic power cross-feed; 
screw and rack and pinion infeed; rapid and easy change-over from turn 
to grind or vice versa; longitudinal adjustment of work-head for various 
size jobs; 18" swing. Good delivery. 
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give the largest yield of any single 
group on the New York Stock Ex- 
change ? It is because Wall Street has 
regarded the wartime earnings and 
dividends of the plane makers as only 
transitory ever since the war began. 
Brokers feel that wartime earnings 
will merely represent “paper profits” 
unless the companies come through 
the war in good financial condition. 

Thus, as far as the aircraft com- 
panies are concerned. Wall Street is 
interested primarily in their financial 
positions, how well they weather term- 
ination and reconversion problems, and 
their postwar prospects. 

It seems to be generally assumed 
that the long-term future of the in- 
dustry is fairly bright in that annual 
volume eventually will be much larger 
than it was before the war. Right now 
the problem is one of cutting back to 

It is conceded that much has been 
done both by government and the 
industry during the past year to smooth 
out reconversion problems. Surplus 
disposal policy remains about the big- 
gest hurdle to be straightened out. So 
there is much less talk today of the 
coming struggle for the industry's sur- 
vival than one heard two years ago. 
But the industry didn’t pull any 
punches then in telling Congress and 
the public what would happen if re- 
conversion and termination plans were 
not set up. Congress and the war 
agencies were impressed and acted. 
Wall Street and investors generally 
were also impressed and are still think- 
ing of those dire warnings. 

So the fact that most of the industry 
has salted away substantial reserves 
for the inevitable rainy day hasn’t 
made much of an impression yet on 
Wall Street. Unnoticed is the fact that 
the industry has had to make surpris- 
ingly little use of the new termination 
loan devices set up by Congress. 

But if the industry had not greatly 
improved its financial condition in the 
last two years, the aircraft shares 
would be selling lower than they arc 
today. And action such as United has 
taken to fortify further its financial 
position cannot help but have a favor- 
able effect on the stockholder's posi- 

Not until Congress indicates its post- 
war aircraft procurement policy can 
th* future prospects of the average 
company be evaluated with any degree 
of accuracy. In the meantime air- 
craft stocks must be rated on their 
balance sheet condition as much as on 
any other factor. 

Up to now the aircraft and the air- 
line companies have followed pretty 
much the same path in capital financ- 
ing. In both cases, new capital has 
been obtained largely through the sale 
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Briefly, these packages of power 

tion positively, either by direct or 
remote control. They may be de- 
signed to have an operating force 
of a few pounds or several tons — 
they may do one job or simultane- 
ously perform many. 

For the machines or equipment 
you are manufacturing orplanning 
to manufacture, Foote Bros, power 
units may assure you greater oper- 
ating efficiency, more compact de- 
sign, lighter weight, or better 
engineering. They may simplify 
your design problems and even 
make a design practical that with- 
out them would be impractical. 

FooteBros. engineers will gladly 
discuss the application of power 
units to your equipment. 


Out of the war has come a new idea 
in the application of power. In co- 
operation with aircraft manufac- 
turers, Foote Bros, engineers have 
developed small power units, com- 
pact in size, light in weight, yet 
exerting tremendous force. These 
power units are designed for ac- 
cessory drives and to open and 
close ventilators, trim stabilizers, 
operate wing flaps, and perform 
many other jobs that otherwise 
would have to be done manually. 


Right now in development in 
the laboratories at Foote Bros, are 
other applications of these power 
units— applications on peacetime 
machines and equipment — that 
will mean more efficient operation 
— that will result in definite com- 
petitive advantages. 



/ 


FOOTE BROS. GEAR AND MACHINE CORPORATION, Dept. G, 5225 S. Western Blvd.. Chicago 9. III. 
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of stock. From here on their paths 
will diverge quite sharply. The ten- 
dency will grow among the airlines to 
finance working capital needs through 
medium-term loans. 

But the manufacturing concerns, 
aside from the ample credit avail- 
able to finance war contract termina- 
tions, will continue to do the larger 
share of future public financing 
through the sale of common or pre- 
ferred stock. Fortunately war produc- 
tion hasn’t had to be financed through 
big stock issues, and preferred stocks 
are still the exception rather than the 
rule in the industry. 

The availability of equity capital for 
aircraft manufacturing will depend 

• upon the prospects for profitable oper- 
ation after the industry has shrunk 
back to its normal size and upon the 
general availability of new capital for 
equity financing. The effect of taxation 
on the attractiveness of risk-taking is 
one of the factors which will determine 
the readiness with which new equity 
capital can be obtained in any industry. 
Congress appears in a mood to be 
helpful in that respect. 

• Certainly there have been times in 
the past when the aircraft industry 
was in a worse plight than it is today, 
despite its manifold problems. The 
period of reconversion has already 
started for some companies. There 
seems to be every indication that the 
storm will be weathered. 


Tunnel for Sonic Speeds 

( Continued from page 157) 
i in. between the shafts and a change 
of 24 in. in the gap between them, to 
allow for expansion and strain in the 
tunnel structure. 

The drive shaft is enclosed in a 22 
ft. long steel tube, one end of which is 
welded to the tunnel shell and the other 
to the upstream nose of a 12-ft.-dia. 50- 
ft.-long nacelle housing the fan shafts, 
bearing mounts, hubs, and sockets of 

Airflow in the fan section is 
through the annular space between the 
nacelle and the tunnel shell, directed 
by the twelve upstream vanes and by 
six straightening vanes a short distance 
downstream of the fans. Tabs on the 
straightening vanes make possible very 
accurate adjustment of the airflow. 

Basic unit of the fan power system 
is a variable-speed d.c. motor of 2,000 
hp., supplied by a motor-generator set. 
Power requirements beyond the capac- 
ity of the basic unit arc supplied by an 
a.c. variable-speed induction motor 
having a wound rotor and slip rings, 
and a short-time capacity of 10,000 hp. 
Speed and torque of the latter are ad- 
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justable by means of a liquid rheostat 
slip regulator. 

The three model-support systems are 
types commonly used in wind tunnels, 
their special features resulting largely 
from the necessity that they be 
mounted on the movable carts, yet 
permit easy connection to, and separa- 
tion from, the metrical system. This 
is accomplished by a jacking system 
acting on the four legs of each cart, 
the floor of which comprises the bottom 
of the working section. 

When a loaded cart is in position, it 
is lowered electrically by the jacks 
until the model and its supports are 
resting on the metrical or force measur- 
ing system. Jacking is continued until 
the cart is disconnected from the model 
and is attached to the tunnel structure. 
Upon completion of a test, the con- 
nection with the metrical system is 
broken at disconnect plugs, and the 
jacks disconnect the cart from the tun- 
nel structure and pick up the model 
supporting system. Then the cart, 
driven by motors on the frame, moves 
out of the working section on rails. 

The metrical system, which weighs 
more than 50,000 lb., is entirely con- 
tained within the structural shell of the 
tunnel and operates at pressures both 
above and below standard atmosphere. 
The lowest member of the system is a 
triangular frame resting on three sup- 
ports in the bottom of the spherical 
shell surrounding the working section. 
Between the main frame and these sup- 
ports are load measuring-capsules. 

On the upper surface of the main 
frame are three circular, flat pads 
upon which rests a large ring which is 
accurately machined flat on both top 
and bottom surfaces. During operation, 
oil is pumped into the pads, supporting 
the ring on a thin film of oil. The dy- 
namic form of oil support is similar 
to that used on the 200 in. telescope on 
nearby Mt. Palomar, and was chosen 
because of its extremely low coefficient 
of friction. 

Horizontal forces on the airplane 
model — drag or cross-wind — are ap- 
plied to the metrical system and trans- 
mitted to the large ring which, unless 
restrained, would slide on the oil pads. 
The ring is restrained by a drag link 
and two side force links which, in turn, 
are connected to the main frame 
through force-measuring capsules. 

The drag link, running along the 
tunnel axis, measures drag directly. 
The two side force links lie perpendic- 
ular to the tunnel axis and are so ar- 
ranged that the sum of the force incre- 
ments on the links gives the crosswind 
force on the model. 

In order to rotate a model in yaw, a 
vertical axis is established on the large 
ring and the whole ring is rotated by 
means of a remotely controlled worm 
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PORTABLE PNEUMATIC 
RIVETING HAMMERS 

On fast-moving aircraft assembly 
lines, Thor pneumatic riveting 
hammers, and other air tools, are using the flexible power of 
compressed air to build America’s gigantic air power that 
dominates the battle skies of the world. Thor rivet "guns" 
have what it takes to match the tempo of high speed modern 
production — perfect balance, smooth operation and conven- 
ience in handling — qualities that assure well-driven rivets . . . 
more, better and faster work. 

Thor tools, so powerful in working for Victory will carry on 
in peacetime production. For production or maintenance — 
whatever the need — Thor offers the most complete line of in- 
dustrial portable electric and pneumatic tools in a full range of 
sizes, speeds and capacities — for every type of material or 
operating condition. 
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and gear drive with the large ring 
rotating on the flat pads of the main 
frame. The worm gear housing is con- 
nected to the main frame through the 
side force links, and is stabilized by 

Resting on top of the large ring are 
three additional oil pads. These are 
spherical in shape and have as their 
center the center point of the tunnel, 
the midpoint of the line connecting the 
top of the two main model support 
arms. On these spherical pads rests 
a moment table, through which all of 
the model forces and moments pass — 
transmitted through the pads and taken 
out as previously mentioned. The 
moments would tend to make the 
moment table rotate in the spherical 
oil pads, so restraining is achieved by 
means of links between the table and 
the ring, each link being connected to 
a force-measuring capsule. 

Along the axis of the tunnel one link 
is used to measure the model pitching 
moment, and across the tunnel axis two 
links are used, spaced some distance 
apart. The sum of the forces in 
these two links is a measure of the roll- 
ing moment, while the difference gives 
the yawing moment on the model. The 
spherical oil pads arc double acting 
and thus form a spherical cup which 
completely restrains the model. 

The top of the moment table is the 
line of separation between the metrical 
and suspension systems. Having the 
system level is of extreme importance 
to avoid errors in drag force readings. 
Through the use of tiltmeters the pads 
are kept level to 1 part in 200,000. 
Thickness of the oil Sim in the pads 
is also recorded in the control room be- 
cause that, too, is involved in keeping 
the system level. 

The force indicating system is a new 
application of the Southwark-Tate- 
Emery method of hydraulic weighing 
and remote indication of forces. 

Essentially, the weighing system 
consists of nine new-type Emery cap- 
sules in the suspension system. The 
Emery capsule is primarily a rigid 
cylinder and piston unit having a 0.10- 
in. clearance and less than 0.002 in. 
stroke. Forces exerted on the capsules 
are balanced by hydraulic pressures de- 
veloped within the capsules, and the 
resulting pressure changes are trans- 
mitted to the indicating system. 

Hydraulic connections from the 
weighing sides of. the capsules transmit 
pressures to the sensitive elements in 
the Tate-Emcry indicator cabinet in 
the control room. Combinations of 
pressure-sensitive elements in each 
indicator permit weighing pressures 
to be added, to give the sum, or sub- 
tracted to give the difference of the 
pressures due to forces being exerted in 
the tunnel suspension system. 




Your Latest Dividend From 



Its rock-hard adhesive bond, much more resistant to oper- 
ating heat, much less sensitive to humidity, gives 25% 
greater output at no increase in price.* 

If you have not yet experienced the outstanding advan- 
tages of DURABONDED Coated Abrasives, get in touch 
with our nearest branch for a prompt demonstration on 
the toughest job you can select. 


Boston, Buffalo, Chicago, Cleveland, Cincinnati, Grand 
Rapids, High Point, Indianapolis, Detroit, Los Angeles, 
New York, San Francisco, Philadelphia, St. Louis, Tacoma. 
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Specially developed automatic meas- 
uring and recording machines, pre- 
ceded to Cal Tech by International 
Business Machines Corp., permit con- 
tinuous display, in true numerical form, 
of test data, also automatic recording 
of such data by printing on a work- 
sheet and by punching in record cards. 
Subsequently the cards are processed 
rapidly by IBM standard equipment to 
apply mathematical corrections and to 
transform the test data into dimension- 
less coefficients for study by aerody- 

Nine IBM followup units are pro- 
vided, seven being applied to weighing 
gages which measure the dynamic pres- 
sure and the forces and moments ex- 
erted on the model airplane as it is sup- 
ported in the tunnel’s windstream. The 
remaining units are associated with re- 
ceivers of autosyn telemetering devices 
which indicate the angular settings of 
the model with respect to the wind- 

Follow-up units applied to the 
weighing gages determine settings by 
measuring linear motion to 1/10,000 in. 
Those applied to autosyn telemetering 
receivers determine settings by mea- 
suring angular motion to 1/100 deg. 
The follow-up units measure electro- 
mechanically with the aid of electronic 
tubes at a rate of one or two measure- 
ments per sec. These •measurements 
are electrically translated into digit 
representations. The devices receiving 
digit representations in turn electric- 
ally control presentation of digits on 
lampbanks in the console wall of the 
control room. Such digit representing 
devices also electrically control record- 
ing operations upon depression of 
record buttons. Printing and punch- 
ing of more than 80 columns of figures 
can be done in less than 3 sec. 

Certain data relating to a model 
plane may remain relatively fixed in 
value throughout a series of tests. 
These data may be set up on keyboard 
units, invented and developed by IBM, 
and which electrically control the dis- 
play of numbers on the lampbanks and 
data recording by the printer and the 
punch. Each keyboard unit handles a 
single column of numbers and can be 
associated with other units to form a 
multicolumnar structure. 

To simulate true flight test condi- 
tions, certain models will be equipped 
with high speed electric motors driving 
scale-size propellers running at tip 
speeds equivalent to those of actual 
flight. For this purpose the tunnel is 
equipped with a system of high fre- 
quency power supply, regulation, and 
control, together with electric torsion 
dynamometers and wide range power 
metering equipment for model motor 
calibration. 

Laboratory facilities include two 



Despite careful planning and manufacturing, formed 
metal parts are subject to certain variations which 
result in fastening difficulties. But, the built-in capacity 
of the Dzus spiral cam fastener handles with ease the 
variation of material formations which often cause 
misalignment of engine cowls, panel doors and ac- 
cessory plates. No other fastener has such a range 
of flexibility that adjusts for these conditions — and 
still maintains the ease of operation with great holding 
power. 

A Dzus spiral cam fastener is available for every 
requirement where quick access is needed on a 
hinged or removable part. Write today for your 
copy of the Dzus catalog. You 
will have at your fingertips the 
most complete line of aviation 
fasteners available. 

Fastener Stud 
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MINES WATER SEAL ll 

RUBBER CONNECTORS Can Be 
Molded Onto Any Length Cable 

M ines Molded Rubber Electric Cable Connectors 
can be furnished for attachment to cable right 
within your own plant or they can be molded to 
longer, special-length cable in our factory. 

Mines Connectors, once molded to electric cable, 
become a part of the cable itself giving a safe, efficient 
water seal connector. 

Our engineers will gladly work with you in solving 
portable cable applications. Mines Connectors are 
available in single or multi-conductor, on capacities 
up to 5000 volts and 325 amperes. 

For efficient, safe, flexible electric power transmission 
by cable, use Mines Connectors— “The Connector with 
the Water Seal.” * 

WRITE FOR BULLETIN MC-106, showing many success- 
. ful applications of Minos Connectors throughout industry. 
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model shops, a machine shop, sheet 
metal and wood shop, and dynamometer 
room, all on the second floor. A mono- 
rail system with two 3-ton hoists con- 
nects them all with the loading well 
where models are unloaded from de- 
livery trucks. By means of an elevator 
section of rail the hoists may be run 
directly into the tunnel sphere. 

On the ground floor is an engineer- 
ing design room, blackline print room, 
photographic dark room, library, stock- 
room, computing room, conference 
room, administration office, and direct- 
or’s office. 

The tunnel building itself provides 
space for stock materials, such as steel 
plates, bars and shapes, pipe and con- 
duit, a welding shop and mechanical 
maintenance shop, carbon dioxide stor- 
age tanks for fire protection, and stor- 
age space for miscellaneous hoisting 
equipment, scaffolds, spare fan blades, 
and other items. 

Facilities and equipment provided for 
model tests and tunnel calibrations in- 
clude four 48-in. mercury micromano- 
meters, multiple manometers, Recordak 
viewer, hinge moment and strain gage 
reading equipment, etc. For calibration 
of tunnel flow there are a complete set 
of survey rakes and probes with pitot 
tubes and yaw heads to survey the 
entire working section, a 48 ft. static 
pressure tube, - and a 12 ft. span and 8i 
ft. span symmetrical section steel cali- 


Aviation and Civilization 

(Continued from page 108) 
the technical development of aviation 
will be greater in the next ten years 
than in the past, and that we must 
foresee and anticipate this development 
to a considerable extent in order prop- 
erly to evaluate the fields of usefulness 
of aviation in the future. 

Let us appraise several fields of 
human relations to determine where 
aircraft can contribute positively to 
progress; to learn the place of avia- 
tion in civilization. All of the fields 
selected here, and there are undoubt- 
edly others, are to some extent inter- 
dependent and overlapping, but the 
samples given should clearly expose 
the possibilities. 

Economic Uses 

This science treats of the produc- 
tion, preservation and distribution of 
wealth. Each of these involves em- 
ployment, which has prompted me to 
prepare a forecast to indicate how 
many jobs aviation should provide in 
one country, the United States. The 
attached table, Fig. 3, provides an es- 
timate for a period eight to twelve 
years after the war. Though even in a 
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“You’re an Angel . ..with wings!" 


Ambulances fly in this war, and their flight brings swift 
evacuation of the wounded from the areas of front line 
danger. And because ambulances fly, the wounded are 
minutes, not days, from the clean sterile mercy of 
base hospitals. 

Flying ambulances lend wings to the skills of doctors 
and nurses. For doctors and nurses and medical equip- 
ment go with the wounded in these hospital wards of 
the air. The skill of aeronautical engineers and medical 
science have thus combined to save lives and bring 
swift mercy. 

Fairchild ingenuity, for example, gave the Army Air 
Forces the "Packet" — a plane in which men and 
machines can be carried into battle. But the "Packet”, 
is a ship of mercy too, convertible in a few minutes to 


a plane ready to receive the victims of enemy action. 

Known to the Army as the C-82, the long-range 
"Packet” can carry 34 litter cases, four attendants, and 
medical supplies. Cramped quarters do not hamper 
nurses ministering to the wounded. An ingenious 
litter suspension affords ample room for movement. 
So successful is this strap-suspension device, devel- 
oped by Fairchild engineers, that it has become standard 
equipment on all types of planes used as flying hospitals. 

Versatile in its applications, the "Packet”, can do 
double duty as a mercy ship. It can carry the wounded 
from front line evacuation fields over long distances 
to base hospitals. Returning to the forward areas, it 
can carry up to nine tons of supplies needed at the 
front lines. 


^ / air child Aircraft 


THE ARMY NEEDS NURSES 
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decade there is a great drop in em- 
ployment from wartime peaks, there 
still appears to be a really important 

dicated, with more than twelve times 
the number of persons employed in 
aviation as were so engaged just prior 
to the war. 

The figures of the table include so- 
called “grass roots" employment, that 
is, jobs outside the aircraft industry, 
such as are involved in mining, fabri- 
cating and otherwise preparing the ma- 
terials used in aircraft construction, 
supplying tools for aircraft factories 
and other similar services. 

There are a great many direct serv- 
ices which the airplane can render that 
will find their places in our economic 
life of the future, and, of course, the 
list will be supplemented by many 
others which have not even occurred 
to us as yet. 

First there is so-called taxi service, 
which may be used extensively in 
transporting persons and goods from 
small communities to main stops of 
trunk lines. Many feel that this form 
of transportation may be found more 
economical and therefore more ex- 
tensively used than small feeder-line 
services operating on a scheduled 

Then there are a great number of 
charter services for which the air- 
plane is admirably adapted, such as 
crop dusting and insecticide spraying, 
aerial planting, spotting services of 
various natures, such as fire, oil line 
breakage and fish locations ; equipment 
dropping to furnish needs of persons 
or communities in isolated locations; 
and aerial photography, serving a mul- 
titude of uses, such as laying out golf 
courses, estates and communities; and 
preparation of maps useful in crop 
planting, soil conservation and flood 

There are also the obvious services 
pertaining to aviation itself, such as 
pilot training and aircraft maintenance 
and servicing. 

One of the most promising uses of 
the airplane and the one most import- 
ant from the standpoint of world eco- 
nomics is foreign commerce. When 
the airplane finds its proper place in 
this field, and when confidence in the 
hoped-for world security organization 
is established, there will be no need for 
the uneconomic measures of self-suffi- 
ciency which are so paramount in the 
minds of many at this time. 

The interdependence of nations in 
our machine age is becoming more and 
more apparent. For example, an au- 
tomobile manufactured in the United 
States uses materials normally ob- 
tained from nine locations in widely 
scattered sections of the world. Even 



Norgren Lubricators protect the vital working parts of 
all air driven tools and cylinders, and reduce the annual 
"cut” rust takes from your business. And how that helps 
get sweet performance ! 

Simple. Compact. Automatically injects just enough oil into the 
airstream to create an oil fog that travels with the air, main- 
taining a protective film of oil on every vital part. 

Delivers only when the tool works — for "smooth as silk” per- 
formance — prevents rust from condensation when tool is idle. 
You need not turn it on; you can’t forget to turn it off. 

Norgren Lubricators quickly pay for themselves in reduced tool 
wear, oil saved, and less down time for repairs and replacements. 
A size for every purpose. 

Write for catalog 400. C. A. Norgren Co., 220 Santa Fe Drive, 
Denver 9, Colorado. . 
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• Because of fheir exceptional operating efficiency and 
uniform frequency response characteristics, Permoflux midget trans- 
formers have literally hundreds of practical applications where size 
and weight are determining design factors. Developed by Permoflux 
engineers, with new materials and manufacturing methods, they 
are available unshielded, shielded or hermetically sealed for your 
specific requirements. Why not let us design a unit for you? 


Permoflux Speakers Assure 
the Best in Tone Reproduction 

Their wide frequency response, ex- 
treme sensitivity and rugged mech- 
anical design have established new 
concepts of tone realism. Permoflux 
speakers in sizes from 2” to 15”, with 
power handling capacities from 1 
to 20 watts, are available for your 
post-war developments. 
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PERMOFLUX CORPORATION 

4900 WEST GRAND AVE., CHICAGO 39, ILL. 



a telephone requires materials from 
! seven. This all points towards the 
economic unity of the world. 

Obviously, transportation is part of 
the general economic structure, and the 
place in which the airplane can play 
a basic role. Speed of transportation 
represents a yardstick for the progress 
of civilization. This speed may, per- 
haps, in the immediate future allow 
us to accelerate the tempo of commerce 
and industry as to catch up economi- 
cally and socially with the time lost 
and the material destruction of the 
war. The tremendous activities of air 
transport services in the conduct of 
the war are readily susceptible to trans- 
fer to uses essential to rehabilitation 
and readjustment, involving the trans- 
portation of food, medicines and people. 

The prospect of such a major contri- 

trans- Atlantic flying, amounting to a 
four-engine plane flying one way or 
the other each 15 min. in the service 
of the U. S. Air Transport Command 
alone. Any medium of transportation 
which finds geographic conditions no 
barrier must become of major im- 
, portance. 

The factor of speed, which, in ad- 
! dition to independence of ground or 

contribution the air carrier has to make 
to transportation, must in itself be 
reckoned with when forecasting in- 
creases in air traffic in the future. Tt 
is not appropriate merely to extra- 
polate past performance in order to 
.determine future achievement. 

Whereas within the aviation industry 
in comparing individual airplanes, a 
formula of efficiency such as cruising 
speed multiplied by pay load and 
divided by some function of cost is 
appropriate, it is believed that when 
comparing different media of transpor- 
tation with different orders of speed 
in connection with prognostications of 
future traffic, it is necessary to give 
further' weight to this speed factor 
possibly by raising the cruising speed 
term to the second power. The advan- 
tages of air transport will engender 
additional traffic not possible without 
the presence of the greater time-saving 
involved when traveling by air. (From 
the engineering standpoint computa- 
tions have shown that it is well worth 
while to increase the cost of a given 
transport plane by well over $1,000 if 
by so doing its cruising speed can be 
increased one mph.) 

The increase in air traffic will not. 
it should be stated, be at the general 
expense of other means of transporta- 
tion. The whole tempo will be so raised 
I as to carry along with it added traffic 
best suited for transportation by rail 
| or steamship, although the relative 
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SCHATZ 

BALL BEARINGS 


GssukIJou of 3 " 

Schatz Control Bearings are designed on 
the 3-point contact principle — 3 points of 
contact, instead of two. This permits a 
more even distribution of the load with the 
result that Schatz Control Bearings sustain 
greater loads than other ball bearings of 
equal size. 

3-point contact reduces impact of shocks 
and strains and increases the life of the 
bearing. 

For rugged strength, accuracy and ef- 
ficiency, specify Schatz Control Bearings. 

3-point contact design is not only exclusive 
with Schatz, but an important contribution 
to safe, dependable control. 
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The H-P-M "All-Hydraulic” die casting machine (illus- 
trated) with standard plunger speeds up to 7200 inches 
per minute, employs Linear "Par” packings to effec- 
tively seal in the hydraulic power actuating the high 
speed, straight-line mold clamp and the very fast 
injection plungers. 

Linear's distinctive design insures a completely puto- 
matic packing. As pressure develops the lips expand 
—and expansion is proportionately reduced when pres- 
sure is lowered. Maximum efficiency and uniform 
pressure maintenance are assured and extreme friction 
and wear are eliminated. 

Made in six compositions, each for a particular serv- 
ice, Linear "Par” packings are specified by hydraulic 
equipment designers to safeguard hydraulic power 
from zero to peak pressures— and carefully to control 
hydraulically operated mechanisms throughout the 
operating cycle. 


LmS&JR "Par" 


Lms&lR 

I N CO RPORATED 

STATE ROAD A LIVICK STREET 
TACONT, PHILADELPHIA 39, PENNA. 


Engineering consultation invited . . . sample rings 
sent upon request. The resources of our testing labora- 
tories and facilities for the complete design of the 
hydraulic unit itself are available. 
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proportions of types of cargo carried 
thereon may be substantially altered. 

On the accompanying graphs are 
shown trend curves indicating U. S. 
air transport statistics for the ten years 
prior to the war, with extrapolations 
estimated for the next decade. Al- 

given, these, obviously, must be dis- 
counted, as traffic was abnormally 
large and equipment greatly reduced. 

Revenue passenger load factors 
which had stabilized at about 60 per- 
cent just before the war rose to about 
90 percent during the war period and 
are expected, after the peace is re- 
stored, to become reestablished at about 
65 percent. Average length of trip for 
passengers on U. S. domestic airlines 
before the war was about 400 mi. 

Fig. 4 gives passengers carried by 
U. S. domestic and international air 
carriers and shows prospect of trans- 
porting about 20 million per yr. by 
1955. Fig. 5 indicates an increase in 
passenger miles, 1 billion in 1940 to 
12 billion in 1955. An interesting 
trend of airline passenger miles com- 
pared to Pullman is given in Fig. 6. It 
is estimated that the prewar 10 percent 
will increase to 50 percent in the next 
decade. Statistics relating to mail and 
express arc shown in Fig. 7. The an- 
ticipated acceleration in express traffic 
which will equal mail tonnage by 1951 
is emphasized as an indication of the 
decreasing importance by the mail sub- 
sidy in air carrier economics. 

The passenger fare trend is given 
in Fig. 8. The present 5c. per mi. tariff 
should drop to 3c. in ten years. Fore- 
casting cruising speeds is somewhat of 
a risk because of the tremendous de- 
velopments anticipated and previously 
described. Vet a trend curve bringing 
these speeds to 300 mph. on the aver- 
age by 1955, as given in Fig. 9, are 
certainly reasonably sure of attain- 
ment and admittedly will be exceeded 
in many specific instances. On Fig. 
10 statistics indicative of improvement 
in safety arc given in terms of passen- 
ger fatalities per 100 million passenger 
mi. flown. This rate at 1 per 100 mil- 
lion is hoped for soon, with losses at 
less than this number the rule after 
J950. Finally, on Fig. 11 the trend 
in operating efficiency is shown. Im- 
provement is directly proportional to 
ton-mi. capacity pay load per hp./hr. 
Substantial and continuous improve- 
ment is anticipated. 

One may ask, however. "What of the 
prospect of cost reductions of such 
magnitude as to bring air travel within 
the reach of the masses of population ?” 
The trend of statistical information as 
given above is reassuring in this re- 
gard. Whereas for domestic air trans- 
port operations in the United States 



Equipped with adjustable shelves and sides. This Basket is 6 feet 
in diameter and 6 feet high. Pressed Steel Company Baskets are 
made to specifications in any size and style. 


The Pressed Steel Company manufactures: 
Carburizing and Annealing Boxes, Thermocouple 
Protection Tubes, Seamless Steel Cylinder Caps, 
Seamless Steel Neck Rings, Welded Alloy Tubing 
for High Temperature and Corrosive Applica- 
tion, Radient Tubes, Inner Covers and Base 
Sheaths for Steel Mills. 
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"YANKEE 



TOOLS 



also 

make 

friends 

Vast throngs of new shop 
workers, trained in war in- 
dustries, have been using 
“Yankee” Fine Mechan- 
ics’ Tools for the first time 
. . . mastering fresh trade 
skills which will stand 
them in go'od stead in the 
peace years to come. They 
have learned what skilled 
mechanics and old-time 
factory men have long 
known . . . that “Yan- 
kee” Tools complete in- 
numerable tasks / lister , 
easier, and better. For 
half a century, the inge- 
nuity of “Yankee” Tools 
has set a high record in 
speed and accuracy. The 
war has served to under- 
score that record. 

Order from your indus- 
trial supply distributor, 
or write North Bros. 
Mfg. Co., Dept. AV-745, 
Philadelphia, Penna. 


YANKEE TOOLS 


make good mechanics better 


in the 1920’s costs on a capacity load 
basis were of the order of 50c. per ton 
nii., these had by the end of the 1931)'s 
decreased to 30c. per ton mi., and may. 
on the basis of civil transport planes 
now used by the military service, soon 
after the war drop to figures of the 
order of 20c. per ton mi. for passenger 
carrying, anti 10c. or 12c. for carriers 
of cargo only. 

It would therefore appear reasonable 
and has in fact been estimated, that 
during the 1950’s we may look forward 
to cost for passenger carriage on a 
capacity load basis of the order of 15c. 
and for cargo of 8c. or 9c. per ton mi. 

When these figures are translated 
into fares and tariffs by considering 
load factors of 65 percent or 70 percent 
and reasonable profits, it would appear 
justifiable to expect that during the 
1950’s passenger air transportation 
charges of 2$c. per mi. are within the 
realm of possibility, with express air 
transportation at rates of the order of 
1 5c. per ton mi. thus' comparing favor 
ably with rail travel without taking 
due account of other very real savings 
(salary, meals, etc.) attendant to reduc- 
ing intransit travel time. Certainly 
passenger travel at 3c. per passenger 
mi. and express transportation at 20c. 
per ton mi. is assured. 

Forecasting ocean travel rates is 
difficult unless specific trips are taken 
into consideration in order that the 
factor of range so detrimental to cost 
economy may be accounted for.-Recent 
investigators have indicated the possi- 
bility <5f round trips to England from 
the United States at figures of the 
order of $200, or 3c. per passenger mi., 
and several companies in the United 
States have actually forecast and pub- 
lished rates not greatly exceeding 
those figures. I believe these tire some- 
what optimistic. But even at some in- 
crease from this to such a round-trip 
cost as $300, which is certainly attain- 
able, over-ocean travel may well ap- 
proach the almost astronomical figures 
that some authorities have recently 
predicted. 

Although it is probable that air 
transport will be utilized for the 
carrying of passengers, mail and ex- 
press for the most part, there are pos- 
sibilities for carrying freight, although 
probably not commodities of a bulk 
nature, i.e. those of low value per ton. 
The greatest potential here lies in sup- 
plying the needs of backward and un- 
developed regions where other means 
of transportation may take weeks or 
months as compared to hours when 

It is anticipated that express carry- 
ing will advance by leaps and bounds 
after the war. Whereas at present the 
proportion of load carried hv the 
domestic airlines of the United States 



to the air! Long famous as the largest in- 
dependent manufacturer of automotive 


replacement wiring. Wiry Joe today is 
an important source of aviation wire and 

Produced under the Dostam method of 
manufacture to assure uniformity . . . 
dependability . . . high efficiency . . . 
long life. Wiry Joe aircraft ignition and 
lighting cable conforms fully with Army 
and. Navy Aeronautical specification AN 
JC-48a; Bureau of Ships specification 
JAN-C-76; and Signal Corps specification 
71-4943. 

and cable for aviation, marine, automo- 
tive, or industrial service will receive 
prompt answer,; 
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Brad Foote Special Precision cut gears 
cut from any practical material and 
are backed up by over 40 years' gear 
experience. 

Worm Gears — Helical Gears — Spur 
Gears — Bevel Gears — Spiral Bevel 
Gears — Herringbone Gears — Rawhide or 
Bakelite Pinions— made in any practical 
size — Spur Gears may be cut up to 1 08 
inches — Racks can be cut in any length. 
Our machine and plant facilities are 
ample to furnish these gears in amounts 
of any proportion. 


BRAD F00TE\ GEAR WORKS 
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is 75 percent for passengers, 17 per- 
cent for mail and 6 percent for ex- 
press (with 2 percent for other uses), 
it is reckoned that the percentage for 
express will increase to a point where 
it will approximate that devoted to 
mail, even though the latter should 
itself be substantially increased by vir- 
tue of the probable eventual removal 
of any mail tariff surcharge. 

For over-ocean traffic the percent- 
age devoted to mail before the war con- 
siderably exceeded that for passengers. 
It is believed possible that this dis- 
parity may lessen after the war. 

Consideration should be given to the 
factor of population mobility, and I 
will close this section with a brief ref- 
erence to the private plane or the per- 
sonal aircraft. ' In evaluating the effect 
which such planes may have on city 
planning, full account must be taken 
of the tremendous change in our way 
of life which will be occasioned by 
the roof-top landings to which refer- 
ence is frequently made, though its 
significance is seldom fully appreciated. 

If the helicopter should come into 
its own, as many expect, so that real 
masses of people could be moved to 
their places of business from their resi- 
dences by air, the situation of road 
congestion would be so altered as sub- 
stantially to affect the whole architec- 
tural arrangement of our cities. Also 
the possibilities of locating residence 
sections farther from metropolitan bus- 
iness centers open vast vistas for the 
city planners. Recreational possibilities 
will be greatly enhanced by this 
greater mobility. 


Mexico Girds for Air 

( Continued from page 187) 
of his country, likes to travel, and can 
be seen on all types of transportation, 
from airplanes on down, moving from 
one end of the Republic to the other, 
either for work or to visit relatives. 
He is seen, on trains or buses, carry- 
ing his whole household with hint, in- 
cluding not only innumerable children 
but also fowl and an occasional pig 
or two, and with bunches of bananas, 
fresh and dried meat, fish, and other 
victuals in the baggage rack. He 
frankly admits that the airplane in- 
trigues him, hence he’ll fly when pos- 
sible, if he has the money available, 
in which case he puts on his best 
Sunday clothes and is quite obviously 
thoroughly at home and enjoying him- 
self. 

However, this everyday Mexican 
has heard of various accidents to 
overloaded single-engined airplanes, 
and he is beginning to insist on larger, 
modern equipment with two or more 
engines. He also wants better air- 
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TROJAN A-lOOa 

high-temperature, water-resistant grease 
meeting army-navy aeronautical specification 

AN-G-5A . . . FOR LUBRICATION OF... 

cities service TROJAN A-lOOa 

is USED WHERE EXTREME HIGH TEMPERATURES & 
WATER RESISTANCE ARE FACTORS. IT IS NOT SUITABLE 
WHERE LOW-TEMPERATURE TORQUE IS CRITICAL. 




lor further information write V' Sr^ / 

CITIES SERVICE OIL 

COMPANY 

70 Pine Street, NEW YOBK 5, N. Y. 
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ELLIOTT'S 

VEMCO 

Drafting Machine 


Speeds Up Operations 40% 

Vemco Drafting Machines will enable you to get 
more production from your drafting room without 
adding to the personnel or sacrificing accuracy. 
Vemco machines operate smoothly, easily and with 
precision, eliminating many drafting tools. 

Write Dept. B- 6 ter full information 

B. K. ELLIOTT COMPANY 

PITTSBURGH • DETROIT • CLEVELAND 


Accurate 
and Faster 


ports, additional safety facilities, and 
more convenient connections. Even so, 
he has no objection to getting out to 
the airport at 5 A. M. to be able to 
do his business in one day, because in 
most towns everything closes for the 
day by 1 P. M. 

The all-day train connection, always 
leaving early in the morning, necessi- 
tates his allowing three days, while by 
air he might be able to get home in 
ottc-and-a-half or even one day. The 
Civil Aviation Department, in its 
drive for modernization is therefore 
doing exactly what the average traveler 
in Mexico wants, and the obviously 
higher cost for the operator will be 
offset by increased travel and subse- 
quent higher income. 

The situation outlined above affects 
not only passenger transportation in 
Mexico, but also the shipment of goods 
by air. Mexico is a good example of 
a country where cargo operations, even 
at rates' comparable to U. S. air ex- 
press, have a greater immediate chance 
of success than in the United States 
where excellent rail connections are so 

On Mexican railroads, express and 
freight rates have increased many 
hundred percent over the past four or 
five years, and freight cars are too 
few to carry the merchandise await- 
ing shipment. In addition, as can be 
seen from the accompanying map of 
the railroads, the routes are circuitous, 
Freight to the important Pacific port of 
Mazatlan takes an average of four 
weeks from Mexico City, while the 
railroad passenger can make the same 
trip in 34 hr. In' addition, the rail- 
roads have the bad habit of losing 
boxcars for weeks, after which they 
suddenly turn up in some out of the 
way spot. 

Such a condition makes air cargo 
and air express attractive to the Mexi- 
can businessman, and even at the rela- 
tively high rates now in force (running 
as high as $100 per ton-mile in isolated 
sections of the Republic) shipments by 
air are of considerable volume. Un- 
fortunately, the only exact figures 
available are for shipments out of the 
Federal Airport at Mexico City. These 
show that in Dec. 1944 loads averaged 
940 lb. per flight to Merida, 430 lb. 
to Los Angeles and over 500 lb. to 
Guatemala. Totals of loads carried 
during that month were, respectively, 
139,000/ 52,000, and 63,000 lb. 

Another factor which affects all 
travel and shipment by air is, of course, 
the isolation of many important parts 
of the country, often only reachable 
by airplane. Among these areas are 
the Yucatan Peninsula and virtually 
the entire southeastern section of the 
Republic — both regions which are be- 
coming more and more important in 


272 


AVIATION, July, 1945 


Mexico’s general business economy. 

In such sections virtually all living 
necessities are transported by air — 
from food and drinking water to laun- 
dry for the more wealthy inhabitants. 
Even for certain fruits and vegetables 
the air cargo possibilities in such 

for lack of surface transportation has 
yoked many of the large producers 
with losses as high as 80% of their 
entire crop in a single year, while 
by air much of it could be distributed. 
Also, costs of such items in sections 
where shipping facilities are few and 
far between are high enough to make 
their air transport feasible at 40 or 50 
U. S. cents per ton-mile still enabling 
sale of these superior fresh products 
at prices from 25 to 30% below those 
shipped by other means. 

Difficulties, mainly in problems of 
terrain, indicate that real improvement 
on surface transportation is many years 
off, hence it is the consensus of Mexi- 
can experts that the upswing in inter- 
nal air traffic will continue. However, 
these observers feel that the time has 
come to put a halt to the promiscuous 
issuance of new permits. They believe 
that the period of stabilization of the 
Mexican air transport picture has just 

Restrictions on foreign capital and 
control have become much stricter, an 
effort being made to halt the inflow of 
foreign investors who are looking for 
temporary investments during the 
clean-up period in Europe. Mexico 
thus seeks to prevent disastrous blows 
to its economy such as if many millions 
of pesos were suddenly withdrawn. 
These restrictions are naturally also 
affecting new airline enterprises and, 
as stated before, requirements for the 
operators themselves have become 
conducive to safer and sounder air- 
line operations. 

As matters stand now, there is a 
decided competition shaping up. On 
one side is Pan American Airways 
(including its interests in CMA and 
Aeronaves, with some 14,000 mi. of 
important routes in all) and on the 
other such operators as LAMSA, 
Aero-Transportes, Braniff, and Azteca 
(with among them more than 21,000 
mi. of routes). 

It would seem that the latter lines— 
mostly U. S. controlled, as stated 
earlier — -would need to institute some 
cooperative plan merely to come out 
even in the battle with Pan American, 
whose strong status is well known. 
On the other hand, that Pan American 
is becoming restive about the unques- 
tionably powerful newcomers appears 
indicated by its sale of approximately 
a one-third interest in CMA to a group 
of important figures in Mexico. This 
move might be interpreted as a means 



QUICK ACCESS TO 

INACCESSIBLE POINTS 

WITH 

"Gold Medal" 
Access Ladder 


■ Gold Medal., 


The inaccessible points in aircraft 
maintenance . . . motors, tips, 
wing edges, etc. . . . come within 
easy and safe reach of workers with 
“Goldi Medal” Access Ladder. A 
tower of strength, safety, and port- 
ability, this “Gold Medal” Plat- 
form is designed to put workers in 
firm, relaxed position. Available 
in heights from 7 ft. to 12 ft. to 
give the most efficient position on a 
particular job. 

Write for Bulletin T.W.S. 
Showing the Other Types of Work 
Stands 

THE PATENT 
SCAFFOLDING CO. 
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ES EXTENSIVE laboratory teste, 
the compression of certain (1£- 
inch thick) Booth felt samples 
under load of 150 lbs. per sq. in. 
resulted (after load removal) in 
“permanent” loss in thickness 
of only .005 inch! 

Yes, Booth “prescription” felt 
manufacture can be controlled 
to give you the amount of resil- 
iency, or almost any other qual- 
ity, desired in your material. 
THE BOOTH FELT COMPANY 
482 19th Street Brooklyn, N. Y. 
745 Sherman Street Chicago, 111. 



calculated to "strengthen the front.” 

In the final analysis, however, little 
more than a practical neutrality is to 
be expected from Government circles, 
where it is felt that this competition 
of interests will ultimately improve air 
services in the land, to the benefit of 
every Mexican concerned. 

Somewhat on the outskirts of this 
line-up stand three other operators, 
Panini, TAMaA. and Commumca- 
ciones Aereas de Veracruz. It is noted 
that both Panini and TAMSA have for 
some time been for sale to the highest 
bidder. TAMSA is considered to have 
more to offer than Panini, including a 
good air cargo route along the Gulf 
Coast from Merida to Matamoras just 
south of Brownsville. Communica- 
ciones Aereas de Veracruz, which re- 
cently absorbed another local system, is 
known to be talking business with 
TACA, and the possibility of an out- 
right sale is looming. 

Between them, therefore, the eight 
companies discussed above (counting 
Pan American and satellites as a single 
unit) control nearly 43,000 of Mexico’s 
total of 52,700 mi. of certificated air 
routes. After deducting the 3,400 mi. 
operated by such lines as American, 
Braniff, and TACA there are but 6,600 
mi. of routes left, to be divided be- 
tween about 20 operators. Little won- 
der therefore that it is generally be- 
lieved that Mexico will eventually have 
five or six foreign airlines operating 
over its territory, and not more than 
ten domestic operators. 

In a situation similiar to that in 
which the United States found itself 15 
yr. ago, Mexico stands at the aerial 
crossways, waiting with more than 
passive interest for the really first class 
aerial passenger and cargo operations 
which it needs to fully develop its 
resources commensurate with its broad 
potentials. 
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YOU may rely on us to solve 
all problems attendant upon 
the use of protective equip- 
ment . . . and to supply a 
rial and method to meet U. S. 
Bureau of Standards require- 
ments. Our engineers will sub- 
mit plans and specifications o 
any problem of productior 
testing, or general protection 
of personnel. No obligation, of E 
coursel 
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terials, methods, installation 
procedure, diagrams, specifica- 


BAR-RAY PRODUCTS, INC. 

209— 25th St., Brooklyn 32, N. Y. 
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rialists in Stainless, Eastern craftsmen 


VALUABLE NEW 96-PAGE CATALOG... NOW AVAILABLE 


are experts in the intricate art of producing Stainless 
Steel sheets of uniformly high quality and finish. You 
can specify Eastern Stainless with utmost confidence. 
And when you are in need of technical advice con- 
cerning Stainless, don’t hesitate . . . Ask Eastern for 
the answer. 

At Eastern Stainless, a competent staff of chemical, 
metallurgical and engineering experts are prepared to 
serve you promptly. There is certain to be an Eastern 
Stainless sheet ideally suited to your purpose . . . for 
Eastern offers twelve standard and several special 
grades in a variety of sizes and finishes. Today, inves- 
tigate the many advantages of Eastern Stainless Steels 
in your business. 


It’s a New Encyclopedia on Stainless Steels! Here’s 
the Stainless "answer book" — a 96-page assistant val- 
uable to you in your daily work. Just off the presses, 
this informative, illustrated volume gives authentic 
information on modern applications of Stainless Steels 
in many great industries including your own. Also con- 
tains much technical data compiled by Eastern Stainless 
specialists. Be sure to send for your copy today. 



EASTERN STAINLESS 


STEEL CORPORATION Baltimore 3, Md. 

Stainless Sheets Exclusively • Distributors' stock available in most areas 

CHICAGO • CLEVELAND • DALLAS • DETROIT • LOS ANGELES • NEWARK • PHILADELPHIA 

AVIATION, July, 1945 275 




Provides Fine Bearing Surface 


Michigan seamless sieel tubing is widely used as raw 
stock for a variety of machined parts with superfine 
bearing surfaces. Michigan mechanical tubing is cold 
drawn to close dimensions with scale-free, smooth 
surfaces that are easily finished for bearing applica- 
tions. Often a finishing operation is the only machin- 


ing required. In addition, seamless tubing is adapted 
to carburizing or heat treating when necessary to 
produce desired physical properties. And its uni- 
form grain structure is of utmost importance if parts 
are to be milled, threaded, drilled, or otherwise 
machined. 


Technical counsel available on request 



COLD-DRAWN SEAMLESS STEEL TUBING 

AIRCRAFT • MECHANICAL • PRESSURE • STRUCTURAL 

MICHIGAN SEAMLESS TUBE COMPANY 

SOUTH LYON • MICHIGAN 
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WHEN THE GOING GETS TOUGH "UPSTAIRS” 


PRODUCTS CAN BE RELIED UPON 


The "UNBRAKO" Internal Wrenching Lock 
Nut is a superb and officially approved safety 
nut for primary connections in aircraft. Two 
vulcanized fibre (Fig. I) inserted through the 
body of the nut provide the locking feature. 
Fig. 2 shows how these plugs contact four 
threads of the bolt, assuring an absolutely 
dependable locking grip. 

This design also permits of maximum thread 
length in the nut. The "UNBRAKO" is heat- 
treated to a high degree of Rockwell hardness 
and it can be used again and again before 
the torque falls below the Wright Field mini- 

Full range of sizes. 

Our Internal Wrench Bolt (A) and 100° 
Flush-Head Socket Bolt (B) fully meet the 
extreme degree of precision, tensile, fatigue 
and inspection demanded by the aircraft 
industry. They are made to tolerances so 
microscopically close as to be practicable only 
by our long and extensive experience in 
precision work and the appreciation of their 
superior quality is steadily on the increase. As 
a matter of record: The internal wrenching 
feature and quality of bolts "A" and "B" 
facilitate compact designs — save weight, 
space and maintenance. Full range of sizes. 
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“To the few to whom so many owe so much!” 


T HIS paraphrase of Winston 
Churchill's famous tribute to 
the Royal Air Force deservedly 
applies to all the men and women 
who wear our country's uniform. 

A civilian, grateful to all who 
have contributed to the success of 
the Flying Fortress, addressed the 
sentiment to Studebaker some 
months ago. But it was really 
meant as an unreserved salute to 
every American fighting man on 
land, at sea and in the air. 

Studebaker and its employees 
obviously are proud to have been 


called upon by our government 
to build the Cyclone engines that 
power the Boeing Flying Fortress 
— to produce huge quantities of 
heavy- duty Studebaker military 
trucks— to design and manufacture 
the versatile Studebaker Weasel 
personnel and cargo carrier. 

But they are prouder still that 
they have been privileged through- 
out the war to put their willing 
hands to work in support of the 
efforts of the men and women in 
all branches of our nation's armed 
services. 

Award'd To All rSjtgR Sudlbattr P/am 




Wartime builder of Flying Fortress engines . : . military trucks . : . Weasel personnel and cargo carriers 
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^Afaldes Truarc expands 
or contracts without distor- 
tion and without permanent 
set, fitting tight all around 
the groove. It offers 
important advantages over 
shoulders, nuts, collars, 
etc., for all thrust-load 
fixings in shaft and housing 
applications. It saves space, 
weight, assembly time and 
machining costs. Waldes Truarc 
presents a significant advance in retain- 
ing rings, well worth your thorough Inves- 
tigation. We will gladly furnish samples 
and full data for tests, upon request. 


WALDES KOHINOOR, INC. Long Island City I, N. Y. 
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SUPERIOR 

SMALL METAL TUBING* 


1. No finished stocks ore carried at the mill. Every 
order is made as it is received. 

2. In most cases, we furnish cut or random lengths, 
with no fabricating. 

3. Bright finish is assured, by use of controlled atmos- 
pheres in annealing. 

4. Every order is given laboratory tests for approval 
before shipping. 

5. Superior has three standard tempers: Temper = 1 is 
annealed. Temper ?2 is half-hard, and Temper ?3 
is full-hard. 


SUPERIOR TUBE COMPANY, NORRISTOWN. PENNSYLVANIA 



FOR EVERY SMALL TOBINO APPLICATION FROM %" 00 DOWN 


rious analyses. WELDRAWN <Sgjj||g> Welded and drawn Slainless. “Monel'’ and “Inc 
SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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Aviation’s Largest Stockroom ... 


Eighteen years experience as the aircraft industry’s dependable "general 
store” for off-the-shelf standard supplies and equipment . . . plus warborn 
knowledge and facilities for the production of specialty accessories of our 
own design and engineering . . . make Air Associates the logical supply source 
for meeting the current and future needs of private, commercial and military 
aviation . . . Today, with four strategically located offices and warehouses, 
efficiently staffed and adequately stocked with thousands of items, from cotter 
pins to intricate test stand apparatus — remember ... no order is too small or 
too large to get prompt attention at proper prices! 

•.Air Associates, me. 

TETEBBORO, N. 1. . . . BRANCHES: CHICAGO, DALLAS, LOS ANGELES . . . 

ENGINEEBS & MANUFACTURERS OF AIRCRAFT SPECIALTIES... 

SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1»II 
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THESE "LITTLE FELLERS" 

HELP BUILD MIGHTY GIANTS 


P AN AMERICAN World Airways announces contracts 
lor a fleet of six-engined Clippers with carrying 
capacity of 204 passengers and 7 tons of mail and 
freight to fly non-stop across the North Atlantic to Europe. 
In this service a fleet of but eight of these supported 
by three of similar type in the six high-traffic summer 
months would carry 442,764 passengers annually - — 
operating at only 50% capacity — equivalent to 67% of 
the total pre-war passenger traffic moved on the North 
Atlantic by the ships of all nations. 


TTNTTFn QTflTFCl 

Vi" HEAVY DUTY AVIATION DRILLS 


These tiny drills are doing mighty work in the airplane 
industry. Their light weight and compact construction 
make them so flexible and adaptable in "the places hard 
to get at" that they are practically indispensable. 
Universal motor; speed from 700 to 5,000 r.p.m.; ball bear- 
ing throughout, set in steel retainer; screw plugs for easy 
replacement; 3-jaw type chuck; rear cap over commu- 
tator is held in place by two small screws and can be 
removed speedily for inspection, replacement of brushes 
or adjustment of brush holders. 


Model ARD 
'A" 

Weight 4% lbs. 
Length 7V4" 


L L 


The UNITED STATES ELECTRICAL TOOL Cr. 

CINCINNATI, OHIO 


Manufacturers Can 


List Parts and Parts Distributors for 



Plane, Engine and Propeller Manufacturers, whose 
parts distribution and maintenance facilities at air- 
ports and fixed bases are most widely and quickly 
accessible to private flying (plane owners) as aviation 
approaches the future and postwar period, will pro- 
vide a distinct advantage for those who sell and 
service their planes. List your parts and parts distri- 
butors in Aerolog. 

AEROLOG 

Will Be Placed in Every Airport 
And Flying Field in 
The U. S. A., CANADA and MEXICO 

Aerolog is the Only Exclusive DIRECTORY OF PLANE. 

ENGINE AND PROPELLER PARTS. Carries photo- 
graphs, basic data and parts drawings; complete parts 
lists and ordering information; list of official parts 
distributors for all Planes. Engines and Propellers 
described in the book. Not a catalog; carries no display 
advertisements. Now, every airport and flying field 
operator in the U.S.A., Canada and Mexico can quickly 
locate his nearest distributor of parts for any plane. 

FOR SPACE RATES, RESERVATIONS 
AND COMPLETE INFORMATION ADDRESS 

AEROLOG — A Directory of Plane, Engine anil Propeller Parts 

THE STECK COMPANY 

AUSTIN. TEXAS 
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No matter what the Frequency 

BE SURE YOU’RE ON IT! 

The postwar Browning Frequency Meter, like pre- 
war and wartime models, will assure you ol' meeting 
FCC requirements. 

Like its popular predecessors, it will be a boon to 
amateur, police, aircraft and other mobile services. 

Continued, whole-hearted devotion of all Brown- 
ing resources and facilities to war service demands 
prevents any “unveiling” of the new Browning Fre- 
quency Meter at this time. 

When it does come, it will reflect the expressed 
desires of many who have written us about it. It will 
be exactly wbat you want. 

You’ll be glad you waited for it l 


©BROWNING 

LABORATORIES, INCORPORATED 
WINCHESTER, MASSACHUSETTS 
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CALL FOR WESTERN pe& 





There are today hundreds . . . yes thousands . , . of ways in i 
-whi ch We stern-Felt~is~ doing a dependable job in mechan- 
isms, installations, etc. Such versatility attests to the remark- 
able adaptability of Western Felt to practically any job. 
Here is a fractional list of its present-day applications: 
gaskets, pads, cushioning gaskets, washers, grommets, ther- 
macoustic insulation, machinery mounts, wicks and seals, etc. 
And the list is growing every day. 

Ranging from grades of pillow-softness to rock hardness. 
Western Felt neither frays or loses its shape. It can be cut 
to tolerances measured by thousandths of an inch. Such 
quality, such dependability, such performance is rarely found 
in any material but Western Felt. 


If your product requir 

for Western Felt may sc 
help you build a betti 
Works engineers can ta 


es charact 


, . check 


E S T E R N 


s potential uses you ha 
’e you money and at the same tii 
■ product. Qualified Western F 
t over your problems with you a 



WESTERN 

LARGEST INDEPENDENT MANUFACTURERS AND 
CUTTERS OF WOOL, HAIR OR JUTE FELTS 
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SOLVES YOUR PROBLEM 


methods 





Oval-Head Stud and Plate-Type Re- 
ceptacle. Plate-type Is interchange- 
able with all standard A-N Recep- 
tacles. No special tools required. 


Adjustable fast- 





SIMMONS FASTENERS 

SIMMONS FASTENER CORPORATION > 1753 NORTH BROADWAY, ALBANY 1, N. Y. 


■tt 
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• Built by BELL AIRCRAFT CORP. 

First of American jet planes, this P-59 Aira- 
comet streaks across the sky at speeds of more 
than seven miles per minute. Its lines are 
different, and its engine represents some- 
thing new in motive power. But the highly 
precisioned turbine bearings that face high 
temperatures under extremely high speeds are 
the same old time - tried make the Whole 
world knows as 2 BDSIF. S 832 

fflDSIF INDUSTRIES, INC., PHILA. 34, PA. 


ROLLER BE ®" 65 
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TOGETHER, these nine bulletins form a basic 
reference library on handling and working 
seven metals that can be readily fabricated 
into any desired shape or size— the Inco Nickel 

If you’re working with Nickel, Monel, In- 
conel, or any other high-Nickel alloy, you’ll 
find these bulletins helpful. Look over the list. 
Use the handy coupon to check off those that 
will help you in your daily work. The Inter- 
national Nickel Company, Inc., 67 Wall Street, 
New York 5, N. Y. 

AVIATION, July, 194S 


Gentlemen: Please mail me the bulletins I have checked below. 

□ T-2 "Welding, Brazing and Soft Soldering of Monel, Nickel, Inconel" 

□ T-17 “Fabrication of Monel, Nickel, Inconel Seamless Pipe and Tubing" 

□ T-12 "Machining Inco Nickel Alloys" 

□ T-16 “Heat Treatment of "K" Monel and "Z" Nickel" 

QT-11 "ForgingVlonel. Nickel. "K" Monel, "Z" Nickel. Inconel" 

“ "The Spot Welding of Nickel. Monel and Inconel” 
l 'T-9 "Engineering Properties of "K" Monel" 
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ROjOL 

AIR CONDITIONING 
EQUIPMENT 


A STANDARD RELAY FOR DOZENS 
OF SPECIAL APPLICATIONS 



• • . requiring a compact light weight unit that 
handles plenty of power and is highly resistant 
to shock and vibration 


The design flexibility of Struthers-Dunn 10 Frame 
a-c and d-c relays coupled with their proven depend- 
ability under adverse operating conditions make them 
ideal for many applications usually requiring more 
costly special types. 10 Frame Relays are small and 
light and particularly built to withstand shock and 
continuous vibration. 

Features include: — One- to four-pole, single- and 
double-throw contact arrangements; insulations suit- 
able for power or radio-frequency circuits; high con- 
tact pressures and plenty of "follow-up” for long 
contact life. 

Struthers-Dunn #10 Frame Relays are currently 
used in many Radar, Radio, and Communications 
circuits for shipboard, aircraft and general use, 
including a wide variety of industrial installations 
requiring extra quality and plus performance. Write 
for Data Sheet 10-000 describing the 10-Frame Relay 
Series and outlining a few of the many available 
modifications. 


STRUTHERS-DUNN, Inc. 

1321 Arch Street, Philo. 7, Pa. 


Striithers-Dunn 

5,312 RELAY TYPES 
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Target of opportunity, the long suit of any B-25 
Mitchell, and when the target does not readily 
present itself, you can depend on American 
pilots to make the opportunity. Whether it’s a 
bombing mission requiring pinpoint precision 


or busting up a jungle troop concentration with 
lawnmower efficiency, the B-25 takes them all 
in stride. To the Japs, this rugged plane is nick- 
named The Flying Pillbox; to American pilots, 
it’s the work horse of the Army Air Forces. 



North American Aviation Sets the Pace 

PLANES THAT MAKE HEADLINES . . . the P-51 Mustang fighter (A -36 fighter -bomber), B-25 and PBJ Mitchell bomber, the 
ATS and SNJ Texan combat trainer. North American Aviation, Inc. Member, Aircraft War Production Council. Inc. 
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SINCLAIR POWER 
for WINGS to MEXICO 


.As one of the major suppliers of fuel to 
Army and Navy Air Squadrons, Sinclair 
is proud to have introduced its aviation 
gasoline to commercial flying in planes 
of America’s greatest air transportation 
company — American Airlines. 

Sinclair Aviation Gasoline is power- 
ing, Sinclair Pennsylvania Motor Oil is 
lubricating American Airlines Flagships 


on their daily flights from San Antonio, 
Texas, into Mexico. Thus Sinclair- 
powered flight is now added to the 
hundreds of millions of miles of 
Sinclair-lubricated flight by American’s 
Flagships. 

Sinclair Aviation Gasoline will aid ad- 
vancement of transportation on national 
and international airways. 


FOR mu INFORMATION OR IUIRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 30. N. Y. 

SOT 
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tured for the war industry, at- 
test the exceptional reliability 
of Tel-air in severest service. 
Teleoptic Directional Signals 
for the highway are made to 
the same standard of accu- 
racy and dependability. 
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Still young at 99.. 



It is really worthwhile to use a permanent tracing paper, for 
you never can tell when an old drawing may have to be con- 
sulted or reproduced. In many drafting room files there are 
drawings on ALBANENE that are years old, but are still in 
perfect condition, and should stay that way for 99 years or 
more. Protect your designs, your inventions, your business 
itself— use ALBANENE! 

ALBANENE Tracing Paper is treated with Albanite, a 
crystal-clear, unaltering synthetic developed by the K & E 
Laboratories. So far as the most severe tests show, it should 
last almost forever. The paper itself is 100% white rag stock. 
The Albanite not only makes it ageless but extra transparent. 
And because ALBANENE stays white, it gives strong, con- 
trasting prints. It’s fine to work on too, with pencil or ink — 
keeps clean and takes erasures well. Comes in rolls, sheets, 
and pads. Write on your letterhead for sample sheet. 

CMfoau&Ha 

KEUFFEL &, ESSER CO. 

NEW YORK • HOBOKEN, N. J. 

CHICAGO . DETROIT . ST. LOUIS . SAN FRANCISCO . IOS ANGELES . MONTREAL 
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BARBER-COLMAN CONTROLS 

ON CARBURETOR HEAT AND FILTERS FOR THE A-26 “INVADER” 


H IGH speed, easy maneuverability, heavy 
armament, and sizeable bomb load are 
the characteristics which make the Douglas 
A-26 "Invader” one of the most formidable 
additions to our Air Forces. This airplane 
was designed for service as a fighter, bom- 
ber, night fighter, torpedo plane, destroyer, 
strafer, or attack airplane, or any combina- 
tion of these types. It is described as 
"extremely easy to handle, with well group- 
ed controls, comfortable seating, and de- 
void of any vicious tricks.” Among the 
controls are four manual switches, two for 
carburetor heat, and two for carburetor 
filters. These switches remotely position 


four Barber-Colman Power Units control- 
ling the heat doors on the warm air supply 
for the carburetors to counteract icing con- 
ditions and the dampers on the air intake 
filters that keep ruinous dirt out of the 
carburetors and engine cylinders. 

The Barber-Colman units are powerful, 
light in weight, dependable in operation, 
and function accurately and quickly to meet 
fast-changing conditions encountered in 
flight. These and various other Barber- 
Colman Control Systems are available for 
many aircraft applications. Complete en- 
gineering data on equipment to meet specific 
requirements will be furnished on request. 


BARBER-COLMAN COMPANY J 

1221 ROCK STREET • ROCKFORD, ILLINOIS j 
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W Million Miles in 3 Years! £<%uiualeMt to 



640 flights New York to Los Angeles 
logged by a Solar Manifold on 
American Airlines Flagships 


every battlefront as well as on the 
world’s major airlines. Solar Exhaust Sys- 
tems are recognized for their excellence in 
engineering design and for their precision 
as shown in their remarkable service records. 

Typical is the Solar exhaust manifold which American 
Airlines has had in service for over three years on one of 
their Wright G-102 engines in their Douglas (DC-3) Flagships. 
Through all weather conditions, this Solar manifold, in the 
hands of American’s expert maintenance crew, has given 
more than 10,000 hours of notable service. 

Solar skills will continue to solve problems in the elim- 
ination of hot gases, together with the utilization of waste 
heat energy, the control and transfer of heat and the pro- 
duction of products of high corrosion resistance. 


SOLAR AIRCRAFT COMPANY SAN 0 I E a 0 12, CALIF. 0 E S MOINES 5. I A. 
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SPRAY EQUIPMENT • EXHAUST SYSTEMS • AIR COMPRESSORS • HOSE & CONNECTIONS 


De Vilbiss 


led planes, big United Air 
nal luster. To wax a Main- 
But now, the De Vilbiss Wax 
-hours. And the sprayed coat 


liner manually t 

Spray Method does the job in 8 

"The Main Line Airway” also uses DeVilbiss Spray-Painting 
and Air Compressing Equipment for large paint jobs and touch- 
up work on plane parts and ground equipment. 

Fifty-seven years of DeVilbiss research and engineering in using 
and handling air has developed a broad line of aviation mainte-' 
nance equipment. And in many interesting ways it helps other 
leading airlines get fast, thorough, economical service. 

Ask your aviation supply distributor to give you the details. 
Or write the factory direct. 
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I T should come as no surprise to students 
of aircraft development that today major 
jet propulsion engine parts are being made 
of Stainless Steel. 

The pattern for this most recent applica- 
tion of Stainless had already been set by its 
fine performance in meeting the high heat 
resistance requirements of aircraft exhaust 
systems and turbo superchargers. 

As operating temperatures went up, one 
material after another was found unequal 
to the task. Only with Stainless Steel was 
it possible to provide the necessary resist- 
ance to the terrific heat generated, or to 


retain required strength at temperatures 
as high as 1200°F. 

The tough, strong, durable U-S-S Stain- 
less Steel developed for such critical appli- 
cations retains high strength even at 
1650°F. Its superior ability to resist corro- 
sion and erosion, to provide greater impact 
and fatigue strength, to effectively resist 
abrasion at metal-to-metal contact points, 
and above all, to insure high strength-weight 
ratio for lightness, makes it the ideal choice 
not only for motor ai\d exhaust systems, but 
for ailerons, nacelles, rudders, elevators and 
fuselages. 


U-S-S STAINLESS STEEL 


On your planes of tomor- 

the many benefits this 
versatile steel can give? 
Our engineers will gladly 



UNITED STATES STEEL 
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Warner Aircraft Engines . . . Chosen for one of war’s 

tough jobs — Powering airforce trainers is no soft job. The hours are long, the pace 
is killing, time for overhauls is scarce, and inexperienced hands can mistreat engines. 
Their fine record under these conditions is a tribute to Warner Aircraft engines, and 
Bendix-Scintilla* Aircraft Ignition equipment. 
DIVISION tnUDE MARK 
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Electronic 
War Birds 


- - - that pry into the secrets of the night 


Night-time. A reconnaissance plane streaks over an enemy supply line. A flash 

bomb drops and explodes . . . night turns into day a camera shutter clicks. 

And the secret of the long motor caravan, shown in the night photo above, is 
fully revealed. 

How is it done? With electronic and mechanical precision skill. The plane 
may be flying at 1,000 feet, or 10,000 feet, or higher. A flash bomb is released 

to explode at a predetermined elevation. An electronic light-sensitive cell on 

a Fairchild Night Aerial Camera creates a voltage pulse in an electronic 

amplifier which causes the magnetic shutter to trip at the peak light intensity 
of the flash bomb. All elements of the camera and amplifier are so precisely 
coordinated that the entire action takes place over a timing range of 9 to 11 
thousands of a second. The action starts when the light intensity of the flash at 

Precisionized electronic and mechanical skill ranks Fairchild Aerial Cameras 
with the world's finest professional cameras — an achievement that is being 
paralleled in the production of aircraft sextants, radio direction finders, lead 
computing gun sights and other vital aviation equipment. New York Office: 
475— 10th Ave., New York 18; Plant: 88-06 Van Wyck Blvd., Jamaica 1. N. Y. 




This is a typical flash bomb light curve 

tronic coordination of shutter action at the light intensity 
peak results in sharply detailed aerial night photographs. 
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The sleek cover of a Rohr-made motor nacelle hides over 5000 
operations of parts manufacturing, electrical installation, motor 
preparation and final assembly. It is one of the war's big tasks, 
brought by Rohr from a time-consuming "custom built” operation 
to assembly line efficiency. 

Every Rohr production facility is employed in the task of defeat- 
ing Japan — and will be to war' send— the one big result America seeks! 

BUY MORE BONDS * HELP FINISH THE FIGHT 


ROHR AIRCRAFT CORPORATION, CHULA VISTA, CALIF. • HELPING 


WRITE THE STORY OF TOMORROW 
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FOR UNIFORMS THAT ARE RIGHT ON THE JOB— DEMAND 



REEVES ARMY TWILL 


smart-looking uniforms. This top-quality fabric helps build customer good 
will and employee morale. Over 90 million yards have already been sold to 
the Government to equip America’s fighting men, where it is proving itself 
under the toughest climatic and combat conditions of global war. Sanforized 
Shrunk* and color-fast to sun, water and perspiration, it will meet your post- 
war uniform needs. • Riuduahhrmkaf Irti than 1 % 


"FROM COTTON TO CUTTER" 


THE REEVES FABRIC GROUP INCtUDES: Reeves Army Twill 
Glengarrie Poplin ’ Reeve king Gabardine • Byrd Cloth 
Marine Herringbone • Mountain Cloth • Warrior Twill 


REEVES BROTHERS, INC. 


54 WORTH STREET 


NEW YORK 13, N. Y. 



Representatives in Atlanta • Boston • Chicago • Dallas • Los Angeles • Philadelphia • St. Louis • Montreal • Toronto 
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In order to speed production of the Flying Fortress, 
inventive Tooling Engineers of Boeing Aircraft 
Company designed and built the “porcupine”, a 
tool that punches out 388 exactly placed rivet holes 
with a single stroke of a mammoth press. In five 
fast operations this ingenious tool punches the 976 
holes needed to rivet together all the parts of a 
Fortress bomb-bay catwalk — thirty times quicker 
than the former method of electric drilling. 
Because the “porcupine” was a complex and ex- 
pensive tool to build, Boeing engineers were very 
discriminating in their choice of tool steel. That’s 
why they made all the punches and inserts of 
Graph-Mo Steel. 

Graph-Mo an oil hardening steel is one of the 
five performance-proven Timken Graphitic Steels. 
Manufacturers report Graph-Mo machines 25% to 
30% faster than competing steels. It has excellent 
non-seizing qualities, offers stubborn resistance to 
wear and abrasion and shows remarkably good re- 
sponse to heat treatment. 


Boeing used every one of these qualities to advantage 
in producing the “porcupine”. You will find them 
useful to increase the quality and to speed the pro- 
duction of your products. Steel and Tube Division, 
TheTimken Roller Bearing Company, Canton 6, Ohio. 


GRAPHITIC STEELS 
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TEXTILE FINISHING ROLLS • STEEL [ROLL MILLS 
BRASS ROLL MILLS • SCALE BREAKER ROLLS 
STARTING TORQUE RELIEF • DIE CLAMPS 
PRODUCTION PRESSES • LABORATORY 
PRESSES • HYDROSTATIC TESTS • AUTO- 
CLAVE PRESSURE SEALS • BEARING 
FLOTATION • HIGH PRESSURE CLOSING 
AND DWELL 


JUi 

Hydraulic Pressure 


1.2 GPM 3000 p.s.i. Continuous 33"x 15'x 13" High 
2.4 GPM 3000 p.s.i. Continuous 33'x 16"x24" High 


To provide for a wider range of automatic 
control, the basic units can be furnished 
with accessory equipment including ac- 
cumulators, pressure switches, pressure 
metering valves, manual or solenoid op- 


For operations requiring large preflll 
capacities, comparable units are built with 
two-pump combinations to provide high 
volume, low pressure, and high pressure 
closing and dwell cycles. 


Wftite today jofi detailed inje/lmatm 


EXPERIENCED HYDRAULIC ENGINEERING SERVICE IS AVAILABLE 


the NEW YORK AIR BRAKE COMPANY 

d^duui^dc'Zdu/iifiaft. 
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A TANK HOIST MECHANISM THAT 

LIFTS AND "SHACKLES" - 

ANOTHER INTERSTATE EXCLUSIVE 



Built by Interstate for the Douglas 

Sky master! Air-borne tanks, field guns and 
the big metal bullet-proof gasoline tanks can now 
be hauled on the under-side of the Skymaster — 
thanks to the ingenious tank hoist mechanism which 
Interstate. manufactures exclusively for Douglas. For 
example: this unit (weighing only 60 lbs.) is capable 
of lifting an air-borne tank (weighing approximate- 
ly 16,000 lbs.) up to the fuselage of large aircraft 
and securing it there during flight. 

The Interstate Tank Hoist consists of a beam assem- 
bly which contains a hydraulic actuating cylinder 
and the hydraulic reservoir and pump. One man can 
operate it with ease. It is typical of the production- 
precision which has placed Interstate in the fore- 
front of its field. 
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A Non-Oscillating Parachute Means Safer Descent . . . Safer Landings 

\lll III/// 

Used in the services, this new parachute design will be of 
interest to all air minded people. Pre-formed hemispherical 
shape and flexible construction make non-oscillation and 
other desirable factors possible. Write on your business let- 
terhead for a descriptive analysis and for an actual identi- 
fication signal parachute used by the Navy. 


TO 
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BIGGER AND BIGGER AND BIGGER THEY GROW... 





And with them grows your sales potential 


You read it in every morning’s newspaper. You see it 
overhead almost dally. The unprecedented growth of 

Foresighted U. S. businesses see clearly the market- 
ing significance of air transport expansion. They are 
not waiting — they are laying their ground work now. 
Esso, Texas, Socony Vacuum, Gulf are fully cognizant 
of the industry’s future market possibilities. So are 
Goodrich, Goodyear, Firestone, U. S. Rubber. Westing- 
house, General Electric and scores of other U. S. busi- 
ness leaders are preparing now for what they know lies 
ahead.* 



COVH ALL THE EASES 
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Do you manufacture spark plugs? or gaskets? 
bearings? Do you sell electrical tools? or wire cable? 
radio tubes? or any one of a thousand other produ 
this industry needs and uses every day? 

Then we urgently advise you to examine this market 
carefully. Not what it was prewar — not what it is now 
under wartime restrictions — but what it inevitably will 


A new booklet tells the whole story. “The Builders of 
our Swiftest Growing Transportation Industry” is avail- 
able to interested sales and advertising executives. May 
we send you a copy? Write Aeronautical Division, 
McGraw-Hill Publishing Co., Inc., 330 West 42nd St., 
New York 18, N. Y. 
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THERE’LL BE NO WAITING IN LINE 

0 2O&e*t tfou caet yet a \ Icultr. 


Those other luckless lads shown above may have to wait in 
line at a sky-hung phone booth when aviation radio comes into its own. But you’ll be in a 
class by yourself if your plane is equipped with a Skyfone. Hallicrafters two way radio tele- 
phone equipment for use in the air will carry the name Skyfone. And of course the name 
Hallicrafters assures you that here is the best in communications equipment — stable, dependable, 
selective and sensitive under the most difficult conditions. 



4 hallicraftErs 
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THIS NUT ALWAYS HOLDS FAST 


Under tough operating conditions, on 
connecting rod bearings for instance, 
the Elastic Self-Locking Stop Nut docs 
its job, by gripping fast. An ordinary 
castellated nut or jam nut might break 
loose, lose its grip and fail, and so would 
the parts it is assigned to hold together. 
But not the Elastic Stop Nut. It uses 
its head— for, built into the head of this 
nut is a locking device, an oil-resistant 
elastic compression collar. This forms 
itself to the individual bolt thread, 
grips it tight. The nut won't loosen or 
back off under the severest vibration, 



ELASTIC STOP NUT CORPORATION OF AMERICA 
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.00025- 


Mass Precision 


and tolerances 


“Ghost” tolerances hover near the zero 
mark — these are tolerances in “quarter- 
tenths” and “millionths”. To obtain 
such accuracy requires the proper ma- 
chines, correct processes, skilled work- 
men, and gages to show the results. 
Nichols has all the factors necessary to 
produce parts to “ghost” tolerances — 
and something more. It has the knowl- 
edge (based on 40 years’ experience) to 
produce these parts in volume, at low 
cost. In short, Nichols can manufacture 
“mass precision” assemblies for you 
that can be priced to meet competition. 
When your work calls for “ghost” tol- 
erances, call for Nichols. 

A free copy of “Mass Precision” is 
yours for the asking. 

W. H. NICHOLS & SONS, 48 WOERD AVE., 
WALTHAM 54, MASSACHUSETTS 


.00020- 
.00015 — 
.00010- 
.00005- 


■ .00000 
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Accurate' 
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TO THOSE COMPANIES WHO HAVE *2,000 OR MORE 

invested IN a UNIVERSAL TESTING MACHINE 


The addition of an Olsen Electronic High Magnifica- 
tion Recorder will increase its effective usefulness at 
least fourfold — 


in the same time required to make a non-recorded 
test — gives the following additional essential 
information: 


HERE ARE THE FACTS... 

1 . Any Universal Testing Machine without a re- 
corder is limited in its function to measure accurately 
the ultimate strength, per cent elongation, and the 
approximate yield strength of the material being 
Jested. 

2. Any Universal Testing Machine equipped with 
pn Olsen Electronic High Magnification Recorder — 


1 — Modulus of Elasticity 

2 — Hysteresis 

3 — Elastic Deformation 

4 — Proportional Limit 

5 — Exact Yield Strength 

6 — Proof Stress ( Proof Strength) 

7 — Comparative Fatigue Limits 

8 — Analysis of Cold Working 



PACIFIC SCIENTIFIC CO., la> Angol.i, San Francisco, Saattl* 
MINE and SMELTER SUPPLY CO., D.nvar, Colo. 
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answer to this problem, but silver was expensive 
and difficult to apply. 

Mallory was able to surmount these obstacles by 
developing a method of clcctrolytically applying 
silver to base metal buckings. Then, Metallurgical 
Research evolved special mass production methods. 

with Mallory Precision Bearings. Their perform- 
ance under strenuous conditions suggests great 
possibilities for the peacetime future. The skill 
and experience that evolved these bearings are 
yours to en|ist in planning post-war products. 
We are open-minded to outside suggestions: very 
much interested in the "special” problem. Write 
for Form B-1000. 


How an 

A BIG 




. ' ~ ' 1 

Old Name in Metallurgy Became 

NAME IN BEARINGS 


THE FIELD of metallurgy, 

three things contribute to in- 
dustrial leadership: engineering research, produc- 
tion skill, constant emphasis on precision and 
accuracy. These are the reasons why Mallory 
metallurgical products have been famous for over 
a quarter of a century. They explain, too, why 
Mallory Bearings have found wide acceptance 
in the aircraft industry. 


When airplane engines were stepped up in power, 
internal stresses were enormously increased. A 
more durable metal was needed for bearings — a 
metal, too, that was more heat-resisting. Metal- 
lurgical Research found that silver was the 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


MallorY 

PRECISION 

BEARINGS 


FOR AIR COMPRESSORS • AIRCRAFT, AUTOMOTIVE AND DIESEL 
ENGINES • ELECTRIC GENERATORS AND MOTORS • ELEVATORS • 
FANS AND BLOWERS • GOVERNORS • HOME APPLIANCES • MACHINE 
TOOLS • PUMPS • RAILROAD EQUIPMENT ■ ROLLING MILLS • 
STATIONARY AND PORTABLE ENGINES • STOKERS • TURBINES 





This greater design flexibility results from such factors as these: Cherry Rivets 
upset from one side of any spot, blind or not, without any bucking. Small, 
lightweight Cherry Rivet guns reach hard-to-get-at spots easily and quickly. 
The smooth, easy pull with which Cherry Rivets are upset allows their use in 
soft or brittle materials as well as all sheet metals. Exceptional shank expan- 
sion allows hole size variations up to .008". Material thicknesses may vary 
as much as .062" for the same grip length rivet. (Both of these are factory- 
recommended tolerances. Even greater variations are possible.) Installed 
Cherry Rivets have shear values comparable with solid rivets. 


f Fo r more detailed information, write now 
for illustrated Manual D-45, Dept. A-l 10, 
Cherry Rivet Company, 231 Winston 
Street, Los Angeles 13, California. 
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Aiding allied aircraft to fly 

higher and farther 









The hell we are! The little yellow men up Tokyo way just can’t seem to take 
a hint. Germany learned — the hard way. German top-ranking General 
Von Rundstedt freely admitted that Allied bombing had smashed Hitler’s 
power to fight back. 

But in Europe all we used were the "little” Fortresses and Liberators 
which could only carry three or four tons of bombs. The Superforts, how- 
ever, tote up to ten tons. And fast! 

The Japs are getting a tiny sample right now of the destruction these 
planes can deal out. If they were smart they would haul out the white flag 
now before they find themselves on the receiving end of 2000-at-a-clip 
bomber attacks. 

But if they don’t . . . they'll just have to take it. And dishing it out will be 
vast fleets of these powerhouse Boeing B-29’s, for whose great Wright 
engines we at Chandler-Evans are proud to be turning out precision-built 
carburetors. And sticking to this job is the best way we know to help ram 
Hirohito’s face down his throat. 



CARBU RETORS 
FUEL PUMPS 
PROTEK-PLUGS 


CHANDLER-EVANS CORPORATION 


SOUTH MERIDEN 
CONNECTICUT, U, S. A. 
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ENGINEERS 


PRODUCTION MEN 



Get tills 


on 


BLIND 

RIVETING! 


T*HIS comprehensive illustrated 


manual explains in detail the unique operating 


Ottlcf HUCK Blind Rivets 
Offer ALL These Advantages 

1 Positive shank expansion lo fill the hole — 
assures a rigid, fatigue-resistant joint capable of 
withstanding vibration and reversals of stress. 
2 Bulbed blind head formation— pulls sheets tightly 

tween blind head and sheet, giving great strength 
and rigidity. 



pin by the gun jaws. Complete driving operation 
is very rapid and requires only one operator. 





principles of the Huck Blind Rivet and the ad- 
vantages provided by this design— advantages 
proved by wide application in aircraft construc- 
tion and similar fields. Complete instructions and 
data are given for selecting the proper rivet 
length, drilling and dimpling the material, driv- 
ing the rivets, and inspection of driven rivets 
from the accessible side of the work. Other 
sections cover operation of the rivet gun and 
removal of driven rivets. 

Written particularly for engineers and produc- 
tion men, this new manual will be of interest to 
everyone concerned with sheet metal assembly 
problems. Send for your free copy today — on 
your company letterhead, please. 




MANUFACTURING CO. ■ 

DETROIT 7, MICHIGAN 

.225 
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WARNING! 



Like most of the metropolitan airports, LaGuardia Field, N. Y., 
flashes the red light to a deaf and dumb plane ... a plane without two-way 
communication. Make sure that your planes can land safely anywhere. Equip 
them with airadio'i two-way, the new scientific and efficient system of two- 
way communication for small planes. 

AIRADlO's TWO-WAY offers better radio range, weather broadcast, interphone and standard brood- 

airadio’s two-way is easier to operate .. .only two switches and one tuning dial. 

AIRADlO’s TWO-WAY is most compact . . . the instrument panel-mounting Is not much bigger than a 
postcard, and receiver, transmitter and power supply complete weigh less than 
II pounds. 

Write today for your demonstration of the new AIRADlO's TWO-WAY. 



Sf/RrfD/ O 
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‘/WHEN WE USED SOLUBLE OIL the wheel 
loaded after grinding a few piston skirts, which 
resulted in drag marks and a poor finish,” says 
this grinding department Foreman. “Since 
switching to Gulf Cut-Aid we have ground over 
2,000 skirts without a drag mark— and consist- 
ently get a No. 10 mirror finish.” 

Well known for its superior performance in 


cutting aluminum, aluminum alloys, and other 
nonferrous metals, Gulf Cut-Aid is being used 
in more and more plants as a grinding fluid. 

Call in a Gulf Service Engineer today and let 
him show you how Gulf Cut-Aid and other Gulf 
quality oils can help you with your production 
problems. For your copy of the booklet on Gulf 
Cutting Oils, send the coupon below. 



GULF OIL CORPORATION-GULF REFINING COMPANY 


Gulf Quality Cutting Oils 
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IS THE ANSWER TO YOUR 


“t 

2 


ECTRICAL EQUIPMENT NEEDS 




If you’re interested in D. C. motors 
from V 2 to 2.25 horsepower, gener- 
ators from 750 to 6000 watts, volt- 
age regulators from 12 to 30 volts 
. . . consult Leece - Neville first. 
Within these ranges, Leece-Neville 
makes quality electrical equipment 
to meet ail ordinary needs of the 
aircraft industry. If you have out-of- 
the-ordinary requirements in or out 
of these ranges, our 35 years’ ex- 
perience in designing and building 
special equipment will serve you well. 

THE LEECE-NEVILLE COMPANY 

5363 HAMILTON AVENUE • CLEVELAND 14, OHIO 

PIONEER AND STILL QUALITY LEADER 


LEECE-NEVILLE 
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Often called "production type milling machines”, the Milwaukee Sim- 
plex Series machines are designed for strength, compactness, and rigidi- 
ty to withstand the strain of continuous quantity production. 



Spindle construction is such as to provide greater range without sacrifice 
of rigidity. Basically designed for climb milling, this machine is 
equipped with an adjustable nut and ground screw to eliminate back- 
lash in both directions of the table. Workpieces, ordi- 
narily difficult to hold, are milled at faster feeds, with 
smoother finish and increased cutter life. 

Write for new descriptive Bulletin B20 giving com- 
plete details on the Milwaukee Simplex and Duplex 
Series of Milling Machines. 




KEARNEY & TRECKER 




NOW YOU CAN SALVAGE WORK PIECES YOU FORMERLY 
SCRAPPED BECAUSE OF BROKEN, EMBEDDED TOOLS 



Typical set-up using drill press. Disintegrator “head" is chucked solidly in locked press; 
work piece is clamped firmly to table. “Head” does not revolve; will operate at any angle. 


Drafto 


Metal Disintegrator 


Model 2-A $295 
Complete 


The Draflo Metal Disintegrator is a com- 
pact, portable, self-contained unit designed to 
save dies and work pieces you formerly 
scrapped because of embedded tools. It disin- 
tegrates metal through the action of a rapidly 
vibrating electric arc, without excess heat 
or pressure. 

Broken taps are removed by disintegrating 
the core. You take out broken drills by disinte- 
grating the web. Studs and hardened pins are 
removed by disintegrating odd shaped holes. 

Finished surfaces, hardness of metal, and 
delicate contours are not affected, for disinte- 
gration takes place only where the elec- 
trode touches. 

Drafto Metal Disintegrator requires no 
lengthy training period. It comes to you com- 
plete, ready to go to work, with its self- 


contained coolant tank and pump, and a sup- 
ply of electrodes for S295. Manufactured by 
Drafto Corporation, Cochranton, Pa. Repre- 
sentatives in key cities. 

WRITE, WIRE OR PHONE 
FOR BULLETINS AND DETAILS 
Address Inquiries to Dept. A. 

WALTER J. 
GREENLEAF 

NATIONAL DISTRIBUTORS 

Pittsburgh 21, Pennsylvania 
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Fighters today travel as far as yesterday’s bombers — and 
one basic reason is Stromberg Injection Carburetion. 
By automatically assuring the most economical mixture 
of fuel and air under all conditions of altitude, speed, 
position and temperature, these precision-built carbu- 
retors extract many extra miles from every gallon of 
gas. Standard equipment on the finest, fastest Allied 
fighters and bombers today, these products of Bendix 
Creative Engineering hold great promise for the com- 
mercial airlines of tomorrow. 



"Bendiy 


PRODUCTS DIVISION 

BENDIX AVIATION CORPORATION 
SOUTH BEND 26, INDIANA 


~Bendiy 


COKPOKATION 
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an aircraft • • • 


FORGING 


designed to develop maximum metal quality 




fibre-like flow line structure of wrought metals, then metal quality 
can be developed, by forging, in the exact degree required to 
meet a given service condition. The maximum IMPROVEMENT OF 
METALS BY FORGING involves the know-how of utilizing fully the 
fibre-like flow line structure to obtain high tensile and impact- 
strength, toughness and fatigue resistance in simple, as well as 
highly stressed parts. Consult a Steel Improvement Forging Engi- 
neer, who is backed by 32 years of technical production effort, about 
the development of metal quality required to fortify your product 
for unpredictable emergencies. 


OP 


THE(STEEL 


\ / FORGINGS 


IMPROVEMENT & FORGE CO. 
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From the World’s Greatest Catalytic 
Cracking Program . . . 



•COMMERCIAL OPERATORS: All the power your 
planes’ engines can take! That’s what you get from 
new aviation Mobilgas! It’s Flying Horsepower — 
from the same super fuel ingredients now giving our 
flyers great advantages in combat. Give your fleet 
this big lift to bigger payloads! 


PRIVATE FLYERS: You’re next for Flying Horse- 
power! This dazzling new power from gasoline will 
give you flight maneuverability you never dreamed 
possible! Right now, it’s 100% war power. But soon 
you’ll get Flying Horsepower performance — from 
a great new aviation Mobilgas! 


SOCONY-VACUUM 


You Can Expect 

THE FINEST 

AVIATION GASOLINES FROM 
THE COMPANY WITH 
THE GREATEST CATALYTIC 
CRACKING EXPERIENCE AND 
PRODUCTION CAPACITY! 
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So rapid have been wartime advances in Felt tech- 
nology that you may not be fully benefiting by the 
many new developments and applications. The assis- 
tance of an American Felt Company Product Engineer 
may prove extremely valuable at this time. 

These Felt specialists are familiar with the latest 
developments, both in our new and enlarged Research 
and Engineering Laboratory and in the field. They can 
furnish complete data and show you how to adapt new 
principles and techniques to your present or proposed 
Felt applications. 

Now as always, the American Felt Company Product 
Engineer builds sales — on your continued satisfaction. 
Now more than ever before are his calls of immediate 
practical value. For advice on a specific Felt application 
or a general check-up on present procedure, please get 
in touch with the office in your locality. Expert, authori- 
tative aid is an important part of American Felt Com- 
pany Service to American Industry. 

American Belt 



PRODUCERS OF FINEST QUALITY PARTS FOR OIL RETAINERS, 
WICKS, CREASE RETAINERS, DUST EXCLUDERS, CASKETS, PACKINC, 
VIRRATION ISOLATION, INSULATION AND SOUND ABSORPTION FELTS 



WHEELS • BLOCKS • STICKS • RODS 

A Complete Line In Each Texture 
for 

Close - Tolerance, Precision 
Manual and Machine 


BURRING • FINISHING • POLISHING 



Brightboy 
TUFF - TEX 
Tougher I 


g hard metals. The 


Brightboy 
FINE -TEX 


Brightboy 

STANDARD 

A favorite for burr 



• ASSURES Outstanding 

Product-quality 

• FINISHES All Metals 




short-cut sug- 
>m Brightboy 


BRIGHTBOY 
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O N one thing we’re all agreed — the 
lights of industry in this country 
must die down as litde and as briefly as 
possible, in the turn-back to peace. Get- 
ting tools and dies ready — knowing how 
you’ll start, what products you'll make, 
what materials you’ll need — those are 
patriotic as well as economic necessities 
now, without taking away at all from 
the first importance of the war. 

In working your problems of redesign 
and new design, when you come to the 
matter of materials, that’s where we can 



be of help. Remember that the function 
of Allegheny Metal, pioneer stainless 
steel in America, is always to improve: 
strength, service life, cleanliness, appear- 
ance — whatever means most to you. 

Call on us for any assistance you need 
— either in the use of Allegheny Metal 
or any of our other special alloy steel 
families: tool and die, electrical, valve 
or nitriding steels. 

Allegheny Ludlum Steel Corporation 



ALLEGHENY METAL 

/ie- fe*t£.-7Sot&is6 



ALSO HANDLED AND STOCKED BY ALL JOSEPH T. RYERSON & SON, INC. WAREHOUSES 


'1ATION, July, 


335 






Perfectly aligned and rigidly mounted, these Drill 
Guides protecc the drill and reduce breakage to a 
minimum. Takes standard length twist drills thus 
eliminating cost of special length drills. Reaming 
of accurately located templet holes is prevented . . . 
expensive templets are protected . . . accurate loca- 
tion of hole being drilled is assured. Standard guide 
compresses 9/16" with 1" and 1-1/2" optional. 


A Tip Style and Size for Every Need 


4 




...pH means 
control 


m laws of chemistry and physics are involved, action 
and reaction should be kept under control. 

An industrial cleaning compound must have real 
strength with plenty of reserve power to do a good 
job consistently, day after day; but added strength 
is not always the answer to unsatisfactory results. 
You need the right kind of strength held in at the 
exact degree of cleaning power which is best for the 
particular job in hand. This calls for an accurate 
method of control— Kelite pH Control! 

By constant adherence to the pH chart, which 
accurately measures the cleaning power needed for 
every type of soil removal and shows the exact limits 
of safety for the surface being cleaned, Kelite has 
taken the guesswork out of chemical cleaning and 
processing— provided the key to maximum efficiency. 

Take a look at that operation you’ve been worry- 
ing about. If you think it might be handled with a 
little more speed ... if you think costs may be run- 
ning higher than necessary ... if the present method 
seems rough on the surfaces being cleaned or proc- 
essed . . . call in your local Kelite Service Engineer. 
Let him show you how the application of pH Control 
can’ assure speed, economy and safety in cleaning. 

Wherever there’s dirt, grease, grime, scale, corro- 
sion or any undesirable deposit or contamination, 
Kelite materials with pH Control can solve the clean- 
ing problem. I T 


ifcifWfW 
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It's in the Air Now . . . 




the XUef 


I85! 


Beautiful instrument 
panel contains all instruments, con- 
trols, indicating lights, etc., usually 
found only on airline type planes. 


SAFER, FASTER, EASIER TO FLY . . . 
MORE COMFORTABLE, MORE ECONOMICAL 

From Chicago fo New York non-stop in a little over 4 hours — 
that's the ROCKET 185. Designed to cruise at 185 MPH — the 
ROCKET climbs 2,000 ft. per minute at sea level and reaches a 
service ceiling at 24,500 ft. The hydraulically controlled 0° to 60° 
flaps and the special Johnson wing tip give the ROCKET a landing 
speed of approximately 50 MPH. 110" tricycle landing gear with 
large main and nose wheels eliminates ground looping and nosing 
over. The automatic variable pitch propeller assures correct pitch 
for highest efficiency under all flight conditions. Three-way trim 
tabs and wide 3-passenger seat, plus high dynamic stability, make 
cross-country or routine flying a restful dream in the new ROCKET 
185. Standard equipment includes blind flying instruments, engine 
instruments, 2-way radio, homing loop and navigation lights. Order 
now from your Rocket dealer for early delivery. Price, fully 
equipped . . . approximately $5,000.00. Write for free catalog 
folder for details and specifications. 


A Rocket franchise may 
be open in your territory. 
. . . Write at once for full 
information. 


THE ROCKET 


AIRCRAFT SALES CO. 


MEACHAM FIELD, FORT WORTH 6, TEXAS, II. S. A. 
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AN IMPROVED LINE OF TIMERS FOR 
RESISTANCE-WELDING MACHINES 



IF YOU ore using Air-operated welders, 

you will be interested in this com- 
pletely redesigned line of sequence 
and sequence-weld timers which provide 
consistent and automatic timing of the 
complete welding cycle. It includes 
controls for all standard combinations 
in which ignitron contactors or syn- 
chronous-precision timers are used. 

You can change welding sequence easily 
— Each control is constructed in such a 
way that the timing control section can 
be removed in less than a minute — and 
placed in another machine. This feature 
is particularly desirable for assembly- 
line welding because a single spare unit 
can be used to replace any one of a num- 
ber of similar timing control sections. 
And, consequently, servicing will not 
hold up production. 

Also, when production-line require- 
ments change, timing control sections 


of different types can be interchanged 
quickly without rewiring. 

Because the timing control section 
can he removed easily (making readily 
accessible the terminal boards and 
mounting holes), installation of the 
complete timer is greatly simplified. 

A new and more accurate timing circuit 
provides consistent welding speed as 
required for high production welding 
with short timing intervals, despite 
nominal variations in line voltage. 

Long tube life — The new G-E metal 
thyratron tube, installed in the timing 
circuit, will keep this control operating 
precisely for a long time. 

Remote operation —For the convenience 
of the operator in making adjustments, 
the timing-control station can be 
removed easily and mounted on the 
welding machine or elsewhere. 


GENERAL ELECTRIC 


Built for Your Serviceman 

These redesigned controls have many 
additional features which simplify rou- 
tine inspection and servicing. Standard 
industrial-type relays, with which your 
electrician is familiar and which are 
easy to service, have been used through- 
out. Also, by redesigning the wiring 
system and mounting most of the small 
resistors and capacitors on a terminal 
board, servicing has been greatly 
facilitated. 

Need More Information? 

Your local G-E office will be glad to tell 
you more about the jobs that -these 
controls can do — and are doing. Or 
write directly to us for more information. 
Genera! Electric Co., Schenectady 5, N. Y. 



RESISTANCE - WEI DING 
CONTROL 

Buy all tho Bonds you eon — and troop all you buy 
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Trailers • dollies • work and storage stands 
that speed and simplify propeller handling 

• Whiting's complete line of service- tested propeller hand- 
ling equipment includes dollies, trailers, and work and storage 
stands for all sizes of two-, three-, and four-bladed propellers. 
Of sturdy tubular construction and clean design, Whiting 
equipment considerably reduces hazards to propellers. Maxi- 
mum maneuverability and accessibility simplify handling and 
prove particularly useful in crowded plants and hangars. 

Propeller handling equipment is only one of many types of 
matched handling, loading, and maintenance devices designed 
and built by Whiting. Backed by sixty years of experience in 

solution of any of your special aircraft maintenance and pro- 
duction problems. 




'TV 

JJJJ J 
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Ave., Harvey, 111. 
Angeles 15, Calif, 
ion (Canada) Ltd- 
New York, Chicago, 
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Build your tool chest of the future on a firm foundation . . . 


SOCKET & ATTACHMENT SETS 


PLvMB 


No. 4700- A. SOCKETS— 1/4" -5/16" -8 Pt. 7/32" 
1/4" - 9/32" - 5/16" - 11/32" - 3/8" - 7/16''. 
ATTACHMENTS— Spin Type Handle, Sliding Bar. Metal 


Vs" Sq. Drive Sets 

No. 5200-S. SOCKETS— 12 Pt, 3/8" - 7/16' -1/2"- 

9/16" -5/8" -11/16" -3/4". ATTACHMENTS— 7 1/2" 
Hinge Handle, 3 1/2" Extension. Metal Box. 

No. 5200 SR. Same as No. 5200-S with No-drag 
Reversible Ratchet added. 

Vi" Sq. Drive Sets 

No. 5400-S. SOCKETS— 12 Pt. 7/l6'-l/2"-9/l6'- 
5/8" - 11/16” - 3/4" - 13/16" - 7/8" - 15/16" - 1". 
ATTACHMENTS— 15" or 18" Hinge Handle, 5” Exten- 
sion. Metal Box. 

No. 5400-SR. Some as No. 5400-S with No-drag 
Reversible Ratchet added. 

%" Sq. Drive Sets 

No. 5500-N. SOCKETS— 12 Pt. 1 1/16" - 1 1/8" - 
1 l/4"-l 5/16" - 1 7/16" - 1 1/2" - 1 5/8" - 1 3/4". 
ATTACHMENTS— 18" Sliding Bar, 8" Extension. Metal 
Box. 

No. 5500-NR. Same as No. 5500-N with No-drag 
Reversible Ratchet added. % 

Also Puller Sets 


1. No-drag Ratchet . . . New feather 
weight, feather touch reversible type. 

2. Streamlined Sockets . . . Thinner, 
stronger walls — maximum clearance 
and strength. 

3. Forged Hinge Handle . . . New design 
. . . flexible, rugged, no excess weight. 

With the easing of restrictions on the sale 
of socket and attachments sets, we have 
designed new key assortments. They’re 
assembled for greatest possible variety of 
uses . . . basic sets for adding more tools as 
desired. Get them from the Plomb Distribu- 
tor near you today. ..PlombTool Company, 
2221 Santa Fe Ave., Los Angeles 54, Calif. 


PLJ 
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T HE steadily growing demand for Kohler aircraft 
valves and fittings is the result of unfailing precision 
of manufacture and prompt deliveries. You avoid sub- 
contracting delays when you specify Kohler, because 
complete facilities for forging, machining and anodyzing 
are all centered in the Kohler plant. 

With increased production, various additions have 
been made to the wide range of Kohler types and sizes. 
The K-712-DD-8D, shown above, is a new valve in the 
Kohler line. It is also available in the 12D size. The 
K-717-CT is now made in two sizes-4D and 8D. 

The fact that Kohler valves and fittings live up to 
the 72-year tradition of Kohler quality is attested by 
the “approved” rating for quality .control which the 
Army Air Forces have accorded them. They are now 


used in large volume by the Army and Navy Air Forces 
and leading aircraft manufacturers the country over. 
Write today for a free copy of the catalog, Kohler .iir- 
crafl Valves and Fillings, Kohler Co., Dept. AV-7, 
Kohler, Wisconsin. Established 1873.. 



KOHLER of KOHLER 
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Prepares these and many other 
ordnance parts properly for finishing 

Proper cleaning and finishing helps insure the effec- 
tiveness of rockets and bombs on their crucial mission 
of death and destruction. 

The unusual type of metal required for Rockets pre- 
sents special difficulties to manufacturers in meeting 
specifications for cleaning and conditioning. There 
are types of DEOXIDINE which will enable fabri- 
cators to meet these government requirements. 

ACP Technicians have assisted many producers of 
Bombs and Rockets in solving their cleaning and con- 


ditioning problems. This experience is available to 
you in selecting the type of DEOXIDINE and the 
process best suited to your production requirements. 

PEROLINE 

Protects metals from rust during fabrication, in stor- 
age or transit. PEROLINE is a combination oil and 
chemical which, when the oil phase is removed (with 
a vapor degreaser or suitable solvents) leaves the sur- 
face properly conditioned for paint or other finish. 
Peroline is of special interest to subcontractors for 
protecting parts in transit. 

Technical Service Data Sheets on DEOXIDINE sent 
on request to Department J-7. 


MANUFACTURERS OF INHIBITORS AND METAL WORKING CHEMICALS 

AMERICAN citEMICAE PAINT CO. 

on... AMBLER IjllLkliJP PENNA. 


DISTRiaUTORl 


fern Ontario and Quebec 
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When globe-trotters can write... 



Already taking shape, on the drawing boards and in the laboratories of 
those who serve aviation, are new planes and better instruments for 
the global routes of the coming air age. Western Electric, you may be 
sure, is now planning communications and other electronic equipment 
to lead the way. 

Buy all the War Bonds you can— and keep all you buy l 

= Western Electric 


RADIO AND OTHER ELECTRONIC EQUIPMENT FOR A WORLD ON WINGS 
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ctarT to finish 

EXIDES, TOO, WERE THERE FROM STAR 


THE ELECTRIC STORAGE BATTERY CO., Philadelphia 32 
Exide Batteries of Canada, Limited, Toronto 


es can be tallied, the achieve- 
r forces in Europe added up, 
and the word "Finis” appended to one phase 
of this most destructive of all wars. 
Generations to come will be thrilled when 
they read the story of our bombers, fighters 
and transport planes ... of the engineers 
who designed them, the workers who built 
them, the ground crews who kept them in the 
air, and the men who flew them to victory. 
As we salute these heroic men and their 
invincible ships, Exide takes great pride in 
the knowledge that thousands upon thou- 
sands of these American and Allied aircraft 
are equipped with Exide Batteries. 

Exide Batteries have been used by our flying 
forces since 1917, when storage batteries 
first took to the air. Their duties have been 


many, and they have served with depend- 
ability, long-life and ease of maintenance. 
Exides will continue to serve, with equal 
success, in the luxury liners, cargo carriers 
and private planes of tomorrow. 
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LANDING FLAPS (above) for B-29 Superfortress 



The Briggs Manufacturing Company, Detroit, Mich., 
obtains a substantial saving of time in manufacturing land- 
ing flaps for Boeing Superfortresses by using Du Pont 
Explosive Rivets. 

Explosive Rivets can be set in less than two seconds! It's 
an easy, one-man job. There are only two simple steps: 
1. Insert rivet in hole. 2. Fire it. Result: a strong, tight, 
completely finished job of riveting. 



Because of the advantages of Explosive Rivets for blind 


riveting and for hard-to-reach spots, leading aviation engi- 

DU PONT 

neers design for them. Take advantage of this economical 
blind fastener. Let it help simplify your design. Write for 

EXPLOSIVE 

RIVETS 

The only one-piece blind rivet • 

descriptive manual. E. I. du Pont de Nemours & Co. (Inc.), 
Explosives Department, Wilmington, Delaware. 

Invest in VICTORY . . . Buy War Bonds P 

- 
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Pratt & Whitney • Warner • Packard-built Rolls-Royce • Franklin 



Hagerstown, Indiana • Richmond, Indiana • Now Castle, Indiana • Tipton, Indiana • Toronto, Ontario, Canada 
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n the B-29 

fos in practically every other 
American-made plane now flying I 


r parts of Ampco Metal 
contribute to safety 
and dependability. . . 

At critical points — subject to wear, impact, fatigue, 
or corrosion — parts of Ampco Metal last several 
times as long as ordinary bronzes. Where perform- 
ance depends on holding physical characteristics of 
the metal within narrow limits, Ampco’s long- 
established production "know-how" and quality- 
control methods assure you of uniformly satisfactory 
results. Ampco is completely equipped to fabricate 
the me{al by every commonly-used metalworking 
process — and to assist you in adapting your design 
to the most advantageous production procedure. 
Consult the nearest Ampco field office, or write us 
regarding your problems. 

Ask for technical bulletins. 






wigitor 


and Callite 
silver contacts 
respond 
quickly in 
interphone 
communication 
equipment 
by Trav-Ler Karenola 
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MAKE YOUR 
AIRPORT PLANS 
EXPANSIBLE 


The maximum in utility and the most modern of design 
arc essential to tomorrow's airports. Especially is this true 
of the smaller airports if they are to become strong air- 
links in the air-lane chains. 

While wartime demands necessarily limit the manpower 
available for manufacturing civilian airport equipment, it 
is advisable that plans be worked out ahead of the postwar 
rush. While your plans are in the early stages, consult 
Butler engineers on the design and construction of single 
and multiple private steel hangars, commercial hangars, 
service and administration buildings and mobile refueling 
units. From long experience, they can help you plan an 
airport that will fulfill early needs economically and one 
that is readily expansible for future needs. 

Address all inquiries to: 7406 East 13th St., Kansas 
City 3, Mo., or 906 Sixth Ave., S. E., Minneapolis 14, Minn. 


BUTLER^BUILT 

STEEL HANGARS • STEEL BUILDINGS • REFUELING UNITS 


BUTLER MANUFACTURING COMPANY 

Galesburg, Illinois KANSAS CITY 3, MISSOURI Minneapolis 14, Minnesota 
Soles Offices In Principal Cities 
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How to pass the CAA exams 
on airplane and engine mechanics 
over 3,000 questions-and answers 
-every phase of practice and theory 



Questions and Answers for 

AIRPLANE AND ENGINE 
MECHANICS 


Compiled mi Edited by AVIATION RESEARCH ASSOCIATES 
In Cooperation with the Technical Staff t o/ the ACADEMY OF AERO- 
NAUTICS, THE CASEY JONES SCHOOL OF AERONAUTICS 
502 pages, 4>/ t x 7</i, 11 illustrations, 54.00 
UERE are direct tests of practical knowledge based on the 
L 1 requirements of the Civil Aeronautics Administration 
examinations— questions compiled over a period of 12 years of 
testing and preparing both students and individuals to take 

his knowledge' as he studies the subjects for any or all of the 




UNITED NATIONS’ FLYERS 

are using it for 

SAFER LANDINGS 


A one-hand turn and a tap on the single frontal 
disk instantly releases the harness . . . leav- 
ing the flyer entirely free. Accidental release 
is impossible before disk is "set” for action. 
All United Nations’ Air Forces for years have 
used IRVIN as standard equipment . . . and 
now the Irvin "Single-Release” harness is 
acknowledged as superior for all landings. 
IRVIN, as always, leads in Safety. 





IRVING AIR CHUTE CO., Inc. 
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Electrical Assemblies — Hydraulic Fittings — Conduit Fittings — Junction Boxes 
UNION AIRCRAFT PRODUCTS CORP., NEW YORK 


For Conduit Fittings 
Hydraulic Fittings 
Junction Boxes 
Electrical Assemblies 
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Modern Science of Materials Movement 
to Increase Profits by Reducing Costs 


Y OUR selling price is the sum of 
scores of individual costs, plus fair 
profit. Can those costs be reduced still 
more — either to improve net earnings or 
to give customers a better price? 
Elwell-Parker has answered that question, 
with prooj, for Executives in more than 
300 branches of peacetime industry. The 
proof is supplied through Industrial Lo- 
gistics— a phrase coined by Elwell-Parker 
to describe the science of eliminating 
waste motions throughout the handling 
of materials, in Master Unit Loads. 



"Industrial Logistics” is a new term, but 
the economy-principles it incorporates 
are long-established — applied through 
the daily operation of thousands of Elwell- 
Parker Industrial Trucks and Cranes. 


Industrial Logistics challenges Manage- 
ment to maintain the maximum flow of 
peacetime products through every stage 
rehousing and dis- 
t number of cus- 
tomers, by means of a thoroughly-coor- 
dinated Plan. Thus Industrial Logistics 
is closely related to the placement of re- 
turning servicemen; the creation of more 
jobs; the control of costs and the broad- 
ening of markets. 

To demonstrate the worth of Industrial 
Logistics in your business, Elwell-Parker 
will send an experienced Regional Field 
Engineer to help you to ferret out wastes 
in your present load-handling operations 
— and to show how they can be corrected 
with Elwell-Parker Truck and Crane Sys- 
tems, properly installed. Executive in- 
quiries are invited. 

The Elwell-Parker Electric Company, 
4125 St. Clair Ave., Cleveland 14, Ohio. 


Elwell-Parker 


POWER INDUSTRIAL TRUCKS 
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the low-cost way to handle aircraft 



U. S. Aeroplane Carriers, Inc. 

"First in Aeroplane Carrier Service ” 

Si "•aSSsx — 
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GENERAL CONTROLS’ 



HESTER Solder FLUX 

• Kester eliminates guesswork, for whatever the 
solder job. For delicate clip-soldered electrical con- 
nections, sweating operations, or various types of 
seams, Kester has the right flux to make it permanent. 
Tight solder-bonds with Kester fluxes resist shock, 
vibration, bending, contraction, and expansion with- 
out failure! 

• Kester fluxes help to make the service of your 
product trouble-free, because Kester's 46 years of 
practical experience and laboratory research make it 
possible for you to have the best flux for whatever 

metal you're using the correct flux to protect your 

product. 

• Consult Kester engineers; they’ll gladly recommend 
the right flux for your operation. A letter today will 
bring their practical, experienced help— at no obli- 
gation. 







new, nevolcttifMCVUf, 

ELECTRIC 

MOTOR VALVE 



AV-16 

— hits a new high 
in hi-g progress 

shut-off. less current consumption. High (low capacity with 
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CP Universal Electric Drills 


D ESIGNED Fo stand up under continu- 
ous, grueling service, CP Universal 
Electric Drills are noted for their pow- 
erful, liigh-torque, smooth-operating 
motors. They are unusually cool-running, 
too, due to CP “Straight-Line Airflow” 
ventilation! Silent operation and longer 
life are assured through heat-treated heli- 
cal gears and ball bearings throughout. 


Chicago Pneumatic manufactures 
a complete line of Universal Elec- 
tric Tools — Drills, Reamers, Tap- 
pers, Screw Drivers, Nut Runners, 
Grinders, Sanders, Buffers, Flue 
Rollers, Hammer Drills, Scalers, 
Files. Send for Catalog No. 899. 


S** ****** *1 

| PNEUMATIC TOOLS| 
1 ELECTRIC TOOLS ! 
I HYDRAULIC TOOLS 

ROCK DRILLS 


Chicago Pneumatic 

TOOL # COMPANY 


! *>**-■*•*-** * *3 

AIR COMPRESSORS I 
VACUUM PUMPS 
diesel engines 

AVIATION Accessories! 
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■. Consolidated . Lockheed , Douglas, 

Write tor Catalog #58 

Wf 

' Ikimmii Ikcm 


SION 
ICTORY 

with a 

LIBERTY 

AIRCRAFT 

p§i#i 

lps§§ 


LIBERTY 





THE 


li/hrm tlvilTflt 


urn* 


WHEN SUPERFORTS GET HOT 
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Carry your part 
of the load 


send every 
scrap of 

WASTE 

PAPER 

TO WAR 


V-E DAY did not ease the waste paper shortage. 
Paper is still urgently required for the millions 
of tons of supplies being used against Japan as 
well as for essential home front needs. Double 
and even triple wrapping is needed to guard 
against the hazards of the long sea trip and 
such conditions as jungle dampness, dry rot, and 

That’s why waste paper is still a No. 1 war 
material shortage. All old paper not actually 
useful in your business is needed now. Dig out 
those old files and records! 


A good way to get waste paper collected is 
to appoint a Salvage Chief in your office. Let 
that person take charge of getting all your old 
paper bundled and turned in. Then ... if it isn’t 
collected regularly, he should call your local 
Salvage Committee. 

And remember, the only way to help avoid 
further drastic cuts in civilian paper allotments 
is for everyone to save waste paper. 

This advertisement prepared by the War Advertising Council In 

Information. Space contributed to the Waste Paper Program by this 
publication. 
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IF You Must Be 
Dead-Sure You Have 
the Right Spring -See 


RELIABLE 


With the gradual expansion in production 
' of all kinds of mechanical goods, for normal 
civilian uses, there will arise new needs for 
precision parts. If, in re-designing your prod- 
ucts, your spring requirements are more exacting than ever 
before — look to RELIABLE for such service. Springs are an 
extremely small item of cost — but on their accurate per- 
formance may depend the service record of your equip- 
ment. Therefore the best spring is the only spring for a 
quality product. With expert engineering, and with a 
high degree of precision in manufacture, RELIABLE has 
met many difficult problems covering an almost endless 
range of specifications. In every department of spring 
production, our facilities are exceptional. 

Remember, too, that on wire forms and small steel 
stampings, RELIABLE will give you the kind of personal 
cooperation that saves time, trouble, and costs. Be sure 
your springs are Reliable. 

Catalog 44 sent on request. 

THE RELIABLE SPRING & WIRE FORMS CO. 

3167 Fulton Rd., Cleveland 9, O., Representatives in Principal Cities 


YOU CAN RELY ON fltHIHIII/li 

"Reliable Springs 



The case for Air Power 
in shaping the 
world to come 


How air might will 
figure in maintaining 
peace and in abet- 
ting world economic 
security. 


Just Published! 

AIR POWER FOR PEACE 

By Eugene E. Wilson 

T HIS book presents a new view of the use of Air Power 
as a means of maintaining physical security and achieving 
economic stability in the peace — through increased international 
commerce, stepped-up aircraft production and technological 
development, and a Security Air Force. Stressing the role of 
the I nited Slates, as chief power in the air today, the author 
traces the development of aircraft production in this country, 
thy rise of air commerce, the integration of Air Force with 
military and naval strategy, and the role of the air arm in 
all the major battles of this war. 

Here is the full drama of Air Power as a new and revolu- 
tionary means of transportation and communication, and the 
role it is ready to assume as it achieves maturity, in shaping 

Here are the aviation problems of the peace, posed against 
a description of their background, so that the reader may gain 
a clearer, broader perception of the import and might of Air 


Sec it 10 days on approval 
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SPECIAL 

DESIGN 


■✓INCREASES ENGINE EFFICIENCY 
✓ HEIRS TO ELIMINATE FLUTTER 
v^DDS YEARS OF SERVICEABLE LIFE 


Exclusive with Fahlin is the special airfoil 
design that gives Fahlin propellers their 
outstanding "plus" in the propeller field — 
that helps to make Fahlin famous for 
superior performance. 

Use a Fahlin propeller first, last and always 
for superior performance, strength and 
dependability. Get the most from your 
engine — use all those "horses” — and enjoy 
the added pleasure and pride that comes 
from having a truly fine propeller. 

SPECIAL FAHLIN FEATURES 

FINEST MATERIALS. Each propeller it made of 
FINEST FINISH. Special, high quality Zapon varnilh 

PERFECTLY BALANCED and calibrated. 

DOUBLE THICKNESS TIPPING provide, greater 
factor of FahlirTpropeller. 0 ^" 1 ^ * d9 '’ A " 0,h ' r pl "‘ 




COLUMBIA, MISSOURI 


FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 39 YEARS 
Write for information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON, CONN. 


FITZGERALD 

GASKETS 


THE NEW 
SHOCK- 
ABSORBING 

COMTORPLUG 


Heavy-duty gage 
— precision in- 
t e r n a I gaging 
to fractions of 
. 0001 ". 
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More than 


20 Portlands 

in the U.S.A.! 

WHICH Portland do you have in 
mind? The item you want to Express is 
valuable, to you and its consignee. 
Pause a moment! Take another look 
at the address and ask yourself — “Is 
this shipment clearly and securely 
marked?” A few moments spent in 
making sure can prevent unavoidable 
delays — and even loss. It is the address 
which guides the shipment to its des- 
tination. For further information, 
inquire of your local Railway Express- 
man. He is a good man to know. 




-And LISLE PLUGS warn 


in advance of 

to aircraft engines 


Metal particles in engine 
lubricants are symptoms of 
hidden wear. Lisle Mag- 
netic Drain Plugs safeguard 
against this danger, be- 
cause they reveal the 
condition immediately. A 
powerful magnet in the 
Lisle Plug contacts the oil . 
pulls out these metal particles. 

Inspection reveals this visible warn- 
ing before serious trouble develops. Lisle Plugs 
are low in cost . . . efficient for 10 years or more. 
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EXTRA COVERAGE 
EXTRA COST 



INDICATOR LIGHT 


Discounc the safety ad- 
vantage Searle VM400 Indica- 
tor lights give with their extra 
60° indication coverage. For- 
get the beacon strong Searle 
ray which penetrates brightest 
daylight. Pass up the famous 
"shadow light for night fly- 


Searfe and praised by pilots 
everywhere. Overlook the 
many other features of this 
amazingly versatile little light. 

ordinary indicator lights. Re- 
quest full details. 
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HAVE YOU 

MOVED? 

If you've moved recently or are planning a 
change, let us know now so that copies of 
Aviation will continue to be delivered to 
you promptly. Use this coupon or a penny 
postcard. 


MAIL TO: McGraw-Hill Publishing Co. 
Circulation Department 
330 West 42nd Street 
New York 18 New York 
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yOUAND YOURS 

-TOMORROW 
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factual data, standards, and engineer- 
ing information on Taylor Phenol Fibre 
and Vulcanized Fibre sheets, rods, 
tubes, and fabricated parts. An in- 
valuable reference book for purchasing 
agents, design engineers, and manu- 
facturers whose products contain lami- 
nated plastic parts. The scarcity of 
paper has forced us to make this a 
“limited edition,” so if you want to be 
sure of getting a copy before the supply 
is exhausted, write today on your busi- 
ness letterhead. 

TAYLOR FIBRE 
COMPANY 

LAMINATED PLASTICS: fbekos fisse • vslcanized fibsc 

Sheets, Rods, Tubes, and Fabricated Parts 
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fctRO TRADfj 

COMPANY 
Roosevelt Field, L I. 

EXPERIMENTAL WORK 
MODIFICATIONS 

Specialists in Manufacturers of 
Wood & Metal Airplane Parts 
Government Approved Station I 1 5 


ANODIZING OF ALUMINUM 
HARD CHROMIUM 
PLATING 

Philadelphia Rest-Proof Co. 


Professional 

Services 


LANCASTER, ALLWINE & ROMMEL' 

Registered Patent Attorneys 


Patents — Copyrights — Trade-M 



New Dead Reckoning 
Equipment 


PAN AMERICAN NAVIGATION SERVICE DEPT.-M 

12021 Ventara Blvd., N. Hollywood. Calif. 
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Twin-Engine Cessna Airplanes 

f 3000 ° # »500 

Sale of Government Surplus Property Through 
Reconstruction Finance Corporation 

A large, comfortable cabin, coupled with twin-engine safety, 
and the ability to get in and out of small airports give this 
airplane general utility value. 

It operates on 73 octane gasoline and cruises at approxi- 
mately 140 m.p.h. This plane is suitable for business trans- 
portation, light cargo, pilot training, or personal use. 

This aircraft is a low-wing monoplane of composite wood, 
steel and fabric construction and is powered with two 
Jacobs Model L4MB engines, of 225 horsepower each. 
These Army models, designated as UC-78 and AT-17 (com- 
mercial model T-50), are type-certificated but individual 
planes must be repaired and modified to meet Civil Aero- 
nautics Administration airworthiness requirements for 
civilian flight. 

Information concerning sales procedure, location of 
aircraft, and price, may be obtained from your nearest 
Sales Center. 





Reconstruction Inance Corporation 

A DISPOSAL AGENCY DESIGNATED BY THE SURPLUS PROPERTY BOARD 16 _ 2 
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Single-Engine 
PRIMARY TRAINER AIRPLANES 
s 875 10 *2400 

Through Reconstruction Finance Corporation 
Government Surplus Property 

These planes can be used for flight instruction, personal trans- 
portation, crop dusting, ranch or forest patrol and other 
purposes. Types available are Fairchild Army models PT-19, 
PT-23; Boeing Army models PT-17, PT-27; Navy models 
N2S-1, N2S-3, N2S-4; Ryan PT-22; and Naval Aircraft 
Factory N3N-3. 

They are powered with in-line or radial type engines rang- 
ing from 160 to 235 horsepower, and are two-place, tandem, 
open cockpit monoplanes or biplanes of composite construc- 
tion. These models are type-certificated but individual planes 
must be repaired to meet Civil Aeronautics Administration 
airworthiness requirements for civilian flight. 

All of the above types formerly were used by the Army and 
Navy in their respective pilot training programs. 

Information on sales procedure, location of available air- 
craft, and selling prices may be obtained from your nearest 
Sales Center. 


SALES CENTERS 




CONSTRUCTION IXANCE CORPORATION 

A DISPOSAL AGENCY DESIGNATED BY THE SURPLUS PROPERTY BOARD „ 
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I T happens to the best of mechanisms, even 
today. Plans for improvement affect every 
moving part — but the spring. It may have 
worked well enough — -it still works. Why 
change it? 

How many items of war equipment can you 
name that are the same as they were three years 
ago — two years ago — even a year ago? In rate 
of fire — or range of service — or speed of oper- 
ation — to some degree, performance has been 


stepped up. In many cases, this increase has 
been aided and abetted by engineering methods 
applied to the springs and spring materials; 
result, more pep — more power. 

It is important, today, to take advantage of 
every advance in mechanical design. When it 
comes to spring design, let Barnes’ craftsmen 
help you get modern springs with Engineered 
Pep and Power. 
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Flush rivets— smooth ailerons in the Kingcobra 

...another magnesium 
fabrication advantage 


Magnesium is famous for making aircraft lighter. 
Here’s an airplane that's built better by a fabrica- 
tion technique made possible by magnesium. 

The P-63 Kingcobra, big brother of the Bell P-39 
Airacobra, owes its fine, smooth ailerons to the 
magnesium alloy sheet that forms their skin, and 
to the offset extrusions that form the trailing edge. 
Because magnesium is a full third lighter than 
aluminum, it was possible to increase the thick- 
ness of the aileron skin to .040 inches without 
weight penalty. This thicker sheet avoided “oil- 


canning" and also made it possible to machine 
countersink, instead of dimple, for the flush rivets. 
The result— a completely smooth surface. 

All in all, it’s another fabrication triumph for the 
aircraft industry — and for magnesium . . . the kind 
of progress that means better products — for you. 
A wealth of such fabrication knowledge has been 
assembled by Dow— pioneer in the magnesium 
field. The detailed information is available to you 
at the nearest Dow office. 


MAGNESIUM 

FfTT~MTrAl of Mono n 

MAGNESIUM DIVISION, THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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PERSONAL 


PLANES 



WILL PRLSLLVT 


TH LULL 

of Radio Communications and 
Direction Finding Equipment 


Planned for production as soon as war contracts permit, the Flightweight Radio line will bring to private flyers 

at popular prices — the outstanding quality and reliability which have won Bendix world-wide recognition as 

the Greatest Name in Aircraft Radio. Because the aviation world so well understands the basic value of dependable 
radio equipment to the progress of private flying, the Flightweight line represents an exceptional opportunity 
for qualified dealers. Inquiries are invited. Write the Personal Aviation Sales Department, Bendix Radio 
Division, Baltimore 4, Maryland. 

PRODUCT OF BENDIX Obendi^adioU AVIATION CORPORATION 
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FOR 
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